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AMINO ACID DERIVATIVES, or a 6-membered heteroaryl group bound via a carbon 
PHARMACEUTICAL COMPOSITIONS atom, Which contains 1 or 2 nitrogen atoms, 

CONTAINING THESE COMPOUNDS AND Wherein a 1,4-butadienyl group may be attached to tWo 
PROCESSES FOR PREPARING THEM adjacent carbon atoms of the above-mentioned 

5-membered and 6-membered heteroaromatic rings and 
the bicyclic heteroaromatic rings thus formed may also 
be bound via a carbon atom of the 1,4-butadienyl group 
and 

additionally all the above-mentioned mono- or bicyclic 
heteroaryl groups may be monosubstituted in the car 
bon skeleton by a ?uorine, chlorine or bromine atom or 
by an alkyl, alkoXy, hydroXy, phenyl, nitro, amino, 
alkylamino, dialkylamino, alkanoylamino, cyano, 

This is a division of application Ser. No. 08/458,093, 
?led Jun. 01, 1995, now US. Pat. No. 5,616,620, Which is 
a division of application Ser. No. 08/184,160, ?led Jan. 21, 
1994, noW abandoned. 

The present invention relates to neW amino acid deriva- 1O 
tives of general formula 

the tautomers, diastereomers and elantiomers thereof, miX 

substituted by a C1_6-alkyl group or by a phenylalkyl 
group, and an oxygen, sulphur or nitrogen atom, 

tures thereof and salts thereof, more particularly the physi- CaIbOXY, alkoxycarbonyl, aminocarbonyl, 
ologically acceptable salts thereof With inorganic or organic 15 alkylaminocarbonyl, dialkylaminocarbonyl, 
acids or bases, and processes for preparing them. ?uoromethyl, di?uoromethyl, tri?uoromethyl, 

In general formula 1 above; alkanoyl, aminosulphonyl, alkylaminosulphonyl or 
n denotes the number 0, 1, 2, 3, 4 or 5, dialkylaminosulphonyl group or disubstituted by 
R denotes a hydrogen atom, a phenyl or naphthyl group 20 ?uorine, bromine or chlorine atoms or by methyl, 

optionally mono- or disubstituted by ?uorine, chlorine, methoXX O1 11ydroxy_gro11ps> “111151 the Subsmuents 
bromine or iodine atoms, or by cyano, alkyl, phenyl, may be 111611116211 01 d1fferen1> 
hydroxy, alkoxy, dialkylaminoalkoxy, hydroXyphenyl, a phenyl group Substituted by a [1>5'dihydr0'2>4(3H)' 
phenylalkoXy, alkylcarbonyl, amino, alkylamino, di0X0-imidaZ01'3'yllalkyl or [1>2'dihYdr0'3>5(4H)' 
dialkylam ino , alkylsulp ho nylamino , 25 919710-311-1>2>4'tr1aZ91'4'y1]§11kY1 gr9uP> wherein the 
alkylcarbonylamino, alkoxycarbonylamino, imidazole and tr1aZole moiety may additionally be 
alkoXycarbonyloXy, carboXy, alkoXycarbonyl, Substituted by 1 or 2 phenyl groups, 
aminocarbonyl, alkylaminocarbonyl, a C4_8-cycloalkyl group optionally substituted by a 
dialkylaminocarbonyl, alkylcarbonyloXy, hydroXy, amino, alkylamino or dialkylamino group, 
alkylsulphonyloXy, hydroXymethyl, hydroXyethyl, 30 wherein the above-mentioned substituents, if Y denotes 
hydroXypropyl, hydroXybutyl, tri?uoromethyl, an oXygen atom, are not bound in the 1-position of the 
tri?uoromethoXy, tri?uoromethylthio, aminoalkyl, cycloalkyl group, 
alkylaminoalkyl, aminocarbonylaminoalkyl, a 1_[[[5,11_dihydr0_6(6H)_0X0_pyrid0[2,3_b][1,4] 
benzoylamino , alkanoylamino alkyl, benZodiaZepin-11-yl]carbonyl]methyl]-4-piperidinyl 
a l k 0 X y C a r b 0 H y 1 a H1 1 I1 0 a 1 k y 1 , 35 or 3-hydroXy-1-propyn-1-yl group, or a 2,3-dihydro 
benzyloxycarbonylaminoalkyl, aminosulphonyl, 1H-isoindol- 2-yl group optionally substituted by a 
alkylarninosulphonyl, dialkylarninosulphonyl, diphenylaminocarbonyl group at the nitrogen atom, 
aminosulphonylamino, alkylaminosulphonylamino> or if Y denotes an oXygen atom or an NR4 group and n 
dialkylaminosulphonylamino> Cyanamin0> denotes one of the numbers 2 to 5, R may also denote 
aminocarbonylam'ino, alkylaminocarbonylamino, 40 a hydroxy group; 
d 1 a_1 k y 1 a 111 1 11 O C a 1 b O y 1 a 11 1 11 O > R1 denotes a hydrogen atom, a branched or straight 

a 1n 1 11 _O S 11 1 p h 0 11 1 a 1n 1 11 O a 1 k y 1 > chained C1_1O-alkyl group, a C3_7-cycloalkyl group, a 

a1ky1a11111105111ph011y1a1111110a1ky1> Carboxya1ky1> phenyl group optionally substituted by a hydroXy or 
a1koxy§arbony1a1ky1> a1n111ocarbony1a1ky1> hydroXyalkyl group or a phenylmethyl group option 
a1ky1a111111ocarbony1a1ky1> a111111os111p11o11y1a1ky1> 45 ally substituted in the phenyl moiety by a hydroXy or 
alk'ylaminosulphonylallcyl, alkylsulphonyl, hydroxyalkyl group, 
ammosulphonyloxy’ au‘Y1am1n°Su1Ph°n_Y19XY> dlalky' R2 denotes an unbranched C1_5-alkyl group Which may be 
1am1n9Su1Ph°nY1°XY or cyan9guafndlno groups substituted in the oo-position by an amino or alkylamino 
wherein the substituents may be identical or different, group (Optionally protected by a protecting group for an 

an aminophenyl or aminonaphthyl group additionally 50 amino group), by a dialkylamino, N_a1ky1_ 
disubstituted by chlorine or bromine atoms wherein the benzylamino, aminocarbonyl, aminocarbonylamino, 
subst1tuents may be identical or different, or aminomethylimino, aminoiminomethyl, [amino 

a hydroxyphenyl or hydroxynaphthyl gr9uP> additionally (hydroXyimino)methyl], [amino(alkoXyimino)methyl], 
disubstituted by chlorine or bromine atoms or alkyl or guanidino, hydrazinoiminomethyl, [aminowitroiminw 
alkOXY gr0uPS> wherein the substituents may be iden- 55 methyl], [amino(nitroimino)methyl]amino, [amino 
?cal or different, (cyanimino)-methyl], [amino (cyanimino)methyl] 

a diphenylmethyl group, an aminocarbonylalkyl group amino, [(a1ky1amino)iminomethyl]amino, 
substituted in the alkyl moiety by a hydroXyphenyla- [(alkylamino)_(a1ky1imin0)methy1]amino, [amino 
lkyl g r O u p , O r a (2 , 2 - dip h 6 H y 1 6 I h Y1) (alkylimino)methyl]-amino, 2-amino-imidaZol-1-yl, 

aminocarbonylarninophenyl group, 60 (5-amino-4H-1,2,4-triaZol-3-yl)amino, (5-amino-4H-1, 
a 5-membered heteroaryl group bound via a carbon or 2,4-triaZol-3-yl)methylamino, (3-amino-1,2,4 

nitrogen atom, Which contains one or tWo imino groups oXadiaZol-5-yl)amino or (5-amino-1,2,4-oXadiaZol-3 
each optionally substituted by a C1_6-alkyl group or by yl)-amino group or by an imidaZol-4-yl, imidaZol-2-yl, 
a phenyl or phenylalkyl group, or contains an oxygen 1-methyl-imidaZol-2-yl, imidaZol-2-yl-amino, 
or sulphur atom, or contains an imino group optionally 65 imidaZol-2-yl-methylamino or (4,5-dihydro-1H 

imidaZol-2-yl)amino group optionally substituted at a 
carbon by one or tWo methyl groups, or a phenyl or 
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phenylmethyl group optionally substituted in the aro 
matic ring by a cyano, iminomethylamino, 
cyaniminomethylamino, (methylamino) 
methylideneamino, aminoiminomethyl, [amino 

denote hydrogen atoms or (C1_6-alkyl groups and 
one of the groups R16 or R17 may additionally denote 
a C3_7-cycloalkyl group or a phenyl group, 

R18 and R19, Which may be identical or different, 
denote hydrogen atoms, C1_4-alkyl groups, or benZyl 
or phenyl groups; 35 

4 
rings may in the carbon skeleton by mono- or 
disubstituted by ?uorine, chlorine, bromine or iodine 
atoms or by cyano, 

hydroXy, amino, dimethylamino, diethylamino, 
(hydroXyimino)methyl], [amino-(alkoXyimino) 5 N-ethyl-methylamino, tri?uoromethyl, 
methyl], hydraZinoiminomethyl, [amino(cyanimino) tri?uoromethoXy, tri?uoromethylthio, acetylamino, 
methyl] or guanidino group or by an imidaZol-2-yl, propionylamino, methanesulphonylamino, 
1-methyl-imidaZol-2-yl or 4,5-dihydro-1H-imidaZol-2- methanesulphonyloXy, phenyl, phenylmethoXy, 
yl group optionally substituted at a carbon atom by one 2-phenylethoXy, alkyl or alkoXy groups, or trisubsti 
or tWo methyl groups, 10 tuted by an amino or hydroXy group together With 

Wherein in the aminoiminomethyl, [amino tWO Chlorine or bromine atoms or by a hydroxy 
(hydroXyimino)-methyl] and guanidino groups men- group together With tWO alkyl or alkOXY gr0uPS> and 
tioned above in the de?nition of R2, one or more the substituents may be identical or different and the 
hydrogen atoms bound to nitrogen atoms may indepen- above'mentioned alkyl and alkoxy moieties may 
dently be replaced by alkyl groups, or tWo hydrogen 15 each Contain 1 t0 4 Carbon atoms, 
atoms bound to different nitrogen atoms may be or T1 to T3 denote hydrogen at0m5> ci-iz'alkyl gr0uPS> 
replaced by a C2_4-alkylene bridge and C3-1O_CyC1Oa1ky1~grOupS> or bicyclo' or tricycloalkyl 

additionally a hydrogen atom in an HN<, HN= or H2N— grolllps eacgl havmg 6 to 12 Carbon atoms’ _ 
group present in the group R2 may additionally be and T and T may together denote a straight-chained 
replaced by an alkoXycarbonyl group having a total of 20 C3-7'a1ky1ene group’ _ 
2 to 7 Carbon atoms, by a phenylalkyloxycarbonyl U denotes a >CH— group wherein the hydrogen atom 
group having 1 to 6 carbon atoms in the alkyl moiety, may be replaced by an alkyl’ phenyl’ hydroxy’ 
by a phenyloxycarbonyl group, or by an R15_CO_ alkoXy, alkanoyloXy, alkoXycarbonyl or alkanoy 
O_(R16CR17)_O_CO_ or (R1sO)PO(OR19)_ lam1no group,‘ Whilst the above-mentioned alkyl and 
group, wherein 25 alkoXy moieties may each ‘contain 1 to 3 carbon 
R15 denotes a C1_5_a1ky1 group, a C3_7_CyC1O alkyl atoms and' the above-mentioned alkanoyl mo1ety 

group, a phenyl group or a phenylalkyl groups hav_ may contain 2 or 3 carbon atoms, or U denotes a 
ing 1 to 3 carbon atoms in the alkyl moiety, >CHCH2— group or a mtrogen atom’ and 

R16 and R17, Which may be identical or different, In denotes thf Ember 0’ 1’ 2 or 3’ . 
30 or T denotes a (T T U)—(CH2)m— group wherein 

T1, T2, U and m are as hereinbefore de?ned, With the 
proviso that the mono- or bicyclic aromatic or het 
eroaromatic rings mentioned above for T1 and T2 are 
linked together via a bond or via a —CH2—, —C(CH3) 
2—, —CH2CH2—, —CH=CH— or —NHCO— 
bridge; R3 denotes a hydrogen atom, a C1_7-alkyl group or a 

C4_7-cycloalkyl group, 
T denotes a hydrogen atom, a phenyl group or a 
5-membered heteroaryl group bound via a carbon or 40 
nitrogen atom, said heteroaryl group containing an 
optionally alkyl-substituted nitrogen atom or an oXygen 
or sulphur atom or an optionally alkyl-substituted nitro 
gen atom as Well as an additional oxygen, sulphur or 

nitrogen atom, 
or, if Z denotes a bond, T may also represent a protecting 

group for an amino group, 

or the groups (T1T2U)—(CH2)m— or T3O—, Wherein 

Y denotes an oXygen atom or an —NR4— group, Wherein 
R4 has the meanings given above for R1 and the groups 
R1 and R4 are identical or different, and 

Z denotes a single bond, or a —CO—, —CH2—, —SO— 
or —SO2— group, 

and unless otherWise speci?ed the above-mentioned alkyl 
and alkoXy moieties may each contain 1 to 3 carbon 

45 atoms. 
As eXamples of the de?nitions given hereinbefore for the 

groups: 

T1 and T2, Which may be identical or different, may 
T1 to T3, Which may be identical or different, denote 

phenyl groups or 6-membered heteroaryl groups 
bound via carbon atoms and Which each contain one 
or tWo nitrogen atoms. 

or 5-membered heteroaryl groups bound via carbon or 
nitrogen atoms and Which contain an optionally 
alkyl-substituted nitrogen atom, an oxygen atom or a 
sulphur atom, or an optionally alkyl-substituted 
nitrogen atom and an additional oXygen, sulphur or 
nitrogen atom, 

Whilst additionally a 1,4-butadienyl bridge may be 
attached to tWo adjacent carbon atoms of the 5- and 
6-membered heteroaryl groups mentioned above in 
the de?nition of group T, T1, T2 and T3 and the 
bicyclic aromatic and heteroaromatic rings thus 
formed may also be bound via a carbon atom of the 
1,4-butadienyl group and additionally the phenyl 
groups, the 5- and 6-membered heteroaryl groups 
and also the bicyclic aromatic and heteroaromatic 

55 

65 

denote a phenyl, 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 
2-thienyl, 3-thienyl, 2-furyl, 3-furyl, 1H-pyrrol-2-yl, 
1H-pyrrol-3-yl, 1-methyl-1H-pyrrol-2-yl, 1-methyl 
1H-pyrrol-3-yl, 1-naphthyl, 2-naphthyl, 1H-indol-2-yl, 
1H-indol-3-yl, benZo[b]furan-2-yl, benZo[b]furan-3-yl, 
benZo[b]thiophen-2-yl, benZo[b]thiophen-3-yl, 
2-quinolinyl, 3-quinolinyl, 4-quinolinyl, benZo[c] 
thiophen-1-yl, 1-isoquinolinyl, 3-isoquinolinyl, 
4-isoquinolinyl, pyraZinyl, 2-pyrimidinyl, 
4-pyrimidinyl, 5-pyrimidinyl, 3-pyridaZinyl, 
4-pyridaZinyl, 2-imidaZolyl, 4-imidaZolyl, 3-pyraZolyl, 
4-pyraZolyl, 1,3-oXaZol-2-yl, 1,3-oXaZol-4-yl, 1,3 
oXaZol-5-yl, 3-pyraZolyl, 4-pyraZolyl, 3-isoXaZolyl, 
4-isoXaZolyl, 5-isoXaZolyl, 2-quinaZolinyl, 
4-quinaZolinyl or 2-quinoXalinyl group, Whilst these 
may additionally be substituted by the groups men 
tioned hereinbefore, 

T1 and T2 may together denote a 1,3-propandiyl, 1,4 
butandiyl, 1,5-pentandiyl or 1,6-heXandiyl group, 
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a (T1T2U)- group may denote a 9H-?uoren-9-yl, 5,11 
dihydro-6(6H)-oXo-dibenZ[b,e]aZepin-11-yl, 
5H-dibenZo[a,d]cyclohepten-5-yl, 10H-phenothiaZin 
10-yl, 2-chloro-10H-phenothiaZin-10-yl, 5H-dibenZo 
[b,f]aZepin-5-yl, 10,11-dihydro-5H-dibenZo[b,f] 
aZepin-5-yl, 10H-phenoXaZin-10-yl, 10H-pyrido[3,2-b] 
[1,4]benZothiaZin-10-yl, 9H-Xanthen-9-yl, 
9H-thioXanthen-9-yl, 5,11-dihydro-6(6H)-oXo-pyrido 
[2,3-b][1,4]benZodiaZepin-11-yl, 5,10-dihydro-11 
(11H)-oXo-dibenZo[b,e][1,4]diaZepin-5-yl, 4,9 
dihydro-3-methyl-10(10H)-oXo-thieno[3,4-b][1,5] 
benZodiaZepin-4-yl, 1,3-dimethyl-10-oXo-1,4,9,10 
tetrahydropyrrolo[3,2-b][1,5]benZodiaZepin-4-yl or 
6,11-dihydro-5(5H)-oXo-pyrido[2,3-b][1,5] 
benZodiaZepin-11-yl group and 

R may denote a phenyl, 2-pyridinyl, 3-pyridinyl, 
4-pyridinyl, 2-thienyl, 3-thienyl, 2-furyl, 3-furyl, 
1H-pyrrol-2-yl, 1H-pyrrol-3-yl, 1-methyl-1H-pyrrol-2 
yl, 1-methyl-1H-pyrrol-3-yl, l-naphthyl, 2-naphthyl, 
1H-indol-2-yl, 1H-indol-3-yl, 2,3-dihydro-1H 
isoindol-2-yl, 2,3-dihydro-1H-isoindol-3-yl, 2,3 
dihydro-1H-isoindol-4-yl, 2,3-dihydro-1H-isoindol-5 
yl, 1H-benZimidaZol-2-yl, 1H-benZimidaZol-4-yl, 
1H-benZimidaZol-5-yl, benZo[b]furan-2-yl, benZo[b] 
furan-3-yl, benZo[b]furan-5-yl, benZo[b]-thiophen-2 
yl, benZo[b]thiophen-3-yl, benZo[b]thiophen-5-yl, 
2-quinolinyl, 3-quinolinyl, 4-quinolinyl, 6-quinolinyl, 
benZo[c]thiophen-1-yl, l-isoquinolinyl, 
3-isoquinolinyl, 4-isoquinolinyl, pyraZinyl, 
2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 
3-pyridaZinyl, 4-pyridaZinyl, 2-imidaZolyl, 
4-imidaZolyl, 3-pyraZolyl, 4-pyraZolyl, 1,3-oXaZol-2 
yl, 1,3-oXaZol-4-yl, 1,3-oXaZol-5-yl, 3-pyraZolyl, 
4-pyraZolyl, 3-isoXaZolyl, 4-isoXaZolyl, 5-isoXaZolyl, 
2-quinaZolinyl, 4-quinaZolinyl or 2-quinoXalinyl 
group, Whilst these may additionally be substituted by 
the groups mentioned hereinbefore, 

the protecting groups for an amino or imino group men 
tioned in the de?nition of groups T and R2 may be the 
usual protecting groups for an amino or imino group 
(see for example Houben-Weyl, “Methoden der orga 
nischen Chemie” Vol. 15/1) such as the 
p-toluenesulphonyl, phenylmethoXycarbonyl, 
tert.butyloXycarbonyl, (4-methoXyphenyl) 
methoXycarbonyl, adamantyloXycarbonyl, 
biphenylylisopropyloXycarbonyl, 
isonicotinoyloXycarbonyl, o-nitrophenylsulphenyl, 
formyl, o-nitrophenylsulphenyl, 
biphenylylisopropyloXycarbonyl, 
9-?uorenylmethoXycarbonyl, acetyl, tri?uoroacetyl, 
(2-chlorophenyl)methoXycarbonyl, (4-chlorophenyl) 
methoXycarbonyl, (4-nitrophenyl)methoXycarbonyl or 
phthaloyl group. 

The present invention relates to the racemates, provided 
that, in compounds of general formula I, the asymmetric 
carbon atom of the central amino acid is the sole chirality 
element. HoWever, the application also includes the indi 
vidual diastereomers or mixtures thereof Which occur When 
a compound covered by general formula I contains tWo or 
more chirality elements. Particularly preferred are the com 
pounds Which fall Within general formula I and Which are in 
D- or (R)-con?guration With regard to the partial amino acid 
structure 

The compounds of general formula I have valuable prop 
erties. Thus, the compounds of general formula I Wherein T 

10 

5 

25 

35 

45 

55 

65 

6 
denotes a hydrogen atom and at the same time Z denotes a 
bond are valuable intermediate products for preparing the 
other compounds of general formula I Which have useful 
pharmacological properties, particularly the effect of loW 
ering blood pressure on the basis of their NPY-antagonistic 
properties. The invention further relates to pharmaceutical 
compositions containing these compounds, the use thereof 
and the preparation thereof. 

Preferred compounds of general formula I above are those 
Wherein 

the R—(CH2 n— group denotes a C1_3-alkyl group Which 
may be substituted by 2 phenyl groups in the 
uu-position, 

a straight-chained C2_5-alkylene group terminally substi 
tuted by a hydroXy group, 

a phenyl or phenylalkyl group having 1 to 4 carbon atoms 
in the alkyl moiety, in Which the phenyl group is 
optionally substituted in each case by a ?uorine, chlo 
rine or bromine atom, by an alkylaminocarbonyl group 
having 1 to 4 carbon atoms in the alkyl moiety, by an 
ethylaminocarbonylamino group (in Which the ethyl 
moiety is substituted by one or tWo phenyl groups), or 
by a methyl, hydroXymethyl, phenyl, hydroXyphenyl, 
hydroXy, methoXy, ethoXy, 
dimethylaminosulphonyloXy, cyano, carboXy, 
methoXycarbonyl, acetyl, aminocarbonyl, 
dimethylaminocarbonyl, amino, methylamino, 
dimethylamino, acetylamino, methoXycarbonylamino, 
ethoXycarbonylamino, aminocarbonylamino, 
methylaminocarbonylamino, 
dimethylaminocarbonylamino, methylsulphonylamino, 
aminosulphonyl, [amino(imino)-methyl]-, [amino 
(imino)methyl]amino, [1,2-dihydro-3,5(4H)-dioXo-1, 
2-diphenyl-3H-1,2,4-triaZol-4-yl]methyl, [1,5 -dihydro 
2,4(3H)-dioXo-5,5-diphenyl-imidaZol-3-yl]methyl, 
aminomethyl, aminosulphonylamino, hydroXyethyl, 
hydroXypropyl, hydroXybutyl, 3-(dimethylamino) 
propoXy or ethoXycarbonyloXy group, 

a methyl group Which is substituted by a 
hydroXycycloheXyl, 4-hydroXy-3-methyl-phenyl, 3,4 
dimethoXyphenyl, 3-hydroXy-4-methoXyphenyl, 
3-methoXy-4-hydroXyphenyl, 4-amino-3,5 
dibromophenyl, 4-amino-3,5-dichlorophenyl, 
4-hydroXy-3,5-dibromophenyl, 4-hydroXy-3,5 
dichlorophenyl, 4-amino-3-?uorophenyl, 4-hydroXy-3, 
5-dimethylphenyl, thienyl, pyridinyl, indolyl, 
benZimidaZolyl, quinolinyl- or 
2-(diphenylaminocarbonyl)-2,3-dihydro-lH-isoindolyl 
group, 

an ethyl group substituted by an indolyl, 
5-methoXyindolyl, 1,2-diphenyl-3,5(4H)-dioXo-1,2,4 
triaZol-4-yl or imidaZolyl group, 

a 2-(2-hydroXyphenyl)ethyl group substituted in the 
ot-position by an aminocarbonyl group, 

a 3-[1-[2-[5,11-dihydro-6(6H)-oXopyrido[2,3-b][1,4] 
benZodiaZepin-5-yl]-2-oXoethyl]-4-piperidinyl]propyl 
or 3-hydroXy-1-propyn-1-yl group, 

the T—Z— group denotes a hydrogen atom, 
a carbonyl group Which may be substituted by a C1_4-alkyl 

group Which itself may be substituted in the ot- or 
[3-position by a C1_3-alkyl group or by one or tWo 
phenyl groups optionally mono- or disubstituted by 
methoXy groups, hydroXy groups or chlorine or bro 
mine atoms, 

a carbonyl group Which is substituted by an indolyl group 
(itself substituted by a benZyloXy or phenylethoXy 
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group), or by a methyl, tricyclo[3.3.1.13'7]dec-1-yl, 
benZyl, (hydroxyphenyl)methyl, (methylphenyl) 
methyl, (biphenylyl)methyl, (dichlorophenyl)methyl, 
phenyl, 3,5-dichlorophenyl, 3,4-dichlorophenyl, 
naphthyl, naphthylmethyl, ot-cyclopentyl-benZyl, 
diphenylamino, naphthylamino, hexamethyleneimino, 
5-phenylethoxy-indolyl, 1,2,3,4-tetrahydro-2 
quinolinyl, 2-quinolinyl, 1,2,3,4-tetrahydro-3 
quinolinyl, (dichlorophenoxy)-methyl, 9-?uorenyl, 
triphenylmethyl, l-piperidinyl, (diphenylmethyl)amino 
or 5,10-dihydro-11(11H)-oxo-dibenZo[b,e][1,4] 
diaZepin-5-yl group, or 

a 4-amino-3,5-dichloro-phenylsulphonyl or naphthylsul 
phonylamino group, 

R1 denotes a hydrogen atom, 
R2 denotes an unbranched C1_5-alkyl group Which is 

substituted in the uu-position by a guanidino group 
(Wherein the hydrogen atoms at the nitrogen atoms may 
each be replaced by C1_3-alkyl groups), by an amino, 
tert.butoxycarbonylamino, dimethylamino, N-methyl 
benZylamino, methylamino, aminocarbonyl, 
aminocarbonylamino, aminomethylideneimino, 
methylaminomethylideneimino, [amino(nitroimino) 
methyl]-amino, 1H-imidaZol-2-yl-amino, 4,5-dihydro 
1H-imidaZol-2-yl-amino, (5-amino-4H-1,2,4-triaZol-3 
yl)amino, (3-amino-1,2,4-oxadiaZol-5-yl)amino or 
(5-amino-1,2,4-oxadiaZol-3-yl)amino group, 

a methyl group Which is substituted by a phenyl, 
cyanophenyl, aminomethylphenyl, amidinophenyl, 
methylaminomethylideneiminophenyl, 
cyanoiminomethylaminophenyl, 
methyliminomethylaminophenyl, (4,5-dihydro-1H 
imidaZol-2-yl)phenyl or imidaZolyl group, 

R3 denotes a hydrogen atom or a methyl group and 

Y denotes an imino group optionally substituted by a 
methyl or ethyl group, 

the tautomers, the diastereomers and enantiomers thereof, 
mixtures thereof and the salts thereof. 

Particularly preferred compounds of general formula I 
above are those Wherein 

the R—(CH2)n— group denotes a C1_3-alkyl group 
Which may be substituted in the uu-position by tWo 
phenyl groups, 

a straight-chained C2_5-alkylene group terminally sub 
stituted by a hydroxy group, 

a phenyl or phenylalkyl group having 1 to 3 carbon 
atoms in the alkyl moiety, in Which the phenyl group 
in each case is substituted by a ?uorine, chlorine or 
bromine atom or by a methyl, hydroxymethyl, 
hydroxyethyl, hydroxypropyl, hydroxy, methoxy, 
ethoxy, dimethylaminosulphonyloxy, acetyl, 
methoxycarbonyl, aminocarbonyl, 
aminocarbonylamino, methylaminocarbonylamino, 
aminosulphonyl, dimethylamino, [1,2-dihydro-3,5 
(4H)-dioxo-1,2-diphenyl-3H-1,2,4-triaZol-4-yl] 
methyl, [1,5-dihydro-2,4(3H)-dioxo-5,5-diphenyl 
imidaZol-3-yl3methyl or ethoxycarbonyloxy group, 

a methyl group Which is substituted by a 3,4 
dimethoxyphenyl, 3-hydroxy-4-methoxyphenyl, 
3-methoxy-4-hydroxyphenyl, 4-amino-3,5 
dibromophenyl, 4-amino-3,5-dichlorophenyl, 
4-hydroxy-3,5-dimethylphenyl, 4‘-hydroxy-4 
biphenylyl, thienyl, pyridinyl, benZimidaZolyl or 
1-[2-[5,11-dihydro-6(6H)-oxo-pyrido[2,3-b][1,4] 
benZodiaZepin-5-yl]-2-oxoethyl]-4-piperidinyl] or 
4-amino-3-?uorophenyl group, 

8 
the T—Z— group denotes a diphenylacetyl group in 
Which the phenyl nucleus may be substituted by a 
chlorine or bromine atom, 

a carbonyl group Which is substituted by an indolyl 
5 group (itself substituted by a benZyloxy or phe 

nylethoxy group), or by a benZyl, (dichlorophenyl) 
methyl, dichlorophenyl, naphthyl, naphthylmethyl, 
ot-cyclopentylbenZyl, 9-?uorenyl or 
(diphenylmethyl)amino group, 

R1 denotes a hydrogen atom, 
R2 denotes a straight-chained C2_5-alkylene chain ter 

minally substituted by an amino, amidino, 
guanidino, aminocarbonyl, aminocarbonylamino or 
(1H-imidaZol-2-yl)-amino group, or 

a methyl group Which is substituted by an 
(aminomethyl)-phenyl, amidinophenyl or (4,5 
dihydro-1H-imidaZol-2-yl)-phenyl group, 

R3 denotes a hydrogen atom or methyl group and 
Y denotes an imino group optionally substituted by a 

methyl group, 
the tautomers, the diastereomers and enantiomers 

thereof, mixtures thereof and the salts thereof. 
Most particularly preferred compounds of general for 

mula I above are those Wherein 

the R(CH2)n group denotes a phenylmethyl group, 
Wherein the phenyl group is substituted by a ?uorine, 
chlorine or bromine atom, or by a methyl, 
hydroxymethyl, hydroxyethyl, hydroxypropyl, 
hydroxy, methoxy, ethoxy, 
dimethylaminosulphonyloxy, ethoxycarbonyloxy, 
acetyl, methoxycarbonyl, aminocarbonyl, 
aminocarbonylamino, methylaminocarbonylamino, 
aminosulphonyl, dimethylamino, [1,2-dihydro-3,5(4H) 
-dioxo-1,2-diphenyl-3H-l,2,4-triaZol-4-yl]methyl or 
[1,5-dihydro-2,4(3H)-dioxo-5,5-diphenyl-imidaZol-3 
yl]methyl group, 

a methyl group Which is substituted by a 3,4 
dimethoxyphenyl, 3-hydroxy-4-methoxyphenyl, 
3-methoxy-4-hydroxyphenyl, 4-amino-3,5 
dibromophenyl, 4-amino-3,5-dichlorophenyl, 
4-hydroxy-3,5-dimethylphenyl, 4‘-hydroxy-4 
biphenylyl, thienyl, pyridinyl, benZimidaZolyl, 1-[2-[5, 
11-dihydro-6(6H)-oxo-pyrido[2,3-b][1,4] 
benZodiaZepin-5-yl]-2-oxoethyl]-4-piperidinyl or 
4-amino-3-?uorophenyl group, 

the T—Z— group denotes a diphenylacetyl group in 
Which each phenyl ring may be substituted by a chlo 
rine or bromine atom, 

a carbonyl group Which is substituted by an indolyl group 
(itself substituted by a benZyloxy or phenylethoxy 
group) or by a benZyl, (dichlorophenyl)methyl, 
dichlorophenyl, naphthyl, naphthylmethyl, 
ot-cyclopentylbenZyl, 9-?uorenyl or (diphenylmethyl) 
amino group, 
R1 denotes a hydrogen atom, 
R2 denotes a straight-chained C2_5-alkylene chain 
Which is terminally substituted by an amino, 
amidino, guanidino, aminocarbonyl, aminocarbony 
lamino or (1H-imidaZol-2-yl)amino group or 

0 a methyl group Which is substituted by an (aminomethyl) 
phenyl, amidinophenyl or (4,5 -dihydro-1H-imidaZol-2 
yl)phenyl group, 
R3 denotes a hydrogen atom or a methyl group and 
Y denotes an optionally methyl-substituted imino 

group, 
the tautomers, the diastereomers, and the enantiomers 

thereof, mixtures thereof and the salts thereof. 
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Nz-(diphenylacetyl)-N-[(4-methoxyphenyl)methyl] 
argininamide, 

NZ-(diphenylacetyl)-N-[2-(4-methoxyphenyl)ethyl] 
argininamide, 

Nz-(diphenylacetyl)-N-[2-(3 -methoxyphenyl)ethyl] 
argininamide, 

Nz-(diphenylacetyl)-N-[(3-methoxyphenyl)methyl] 
argininamide, 

(R,S)-3-[4-(aminoiminomethyl)phenyl]-N2 
(diphenylacetyl)-N-[(4-hydroxyphenyl)methyl] 
alaninamide, 

(R,S)-3-[3-(aminoiminomethyl)phenyl]-N2 
(diphenylacetyl)-N-[(4-methoxyphenyl)methyl] 
alaninamide, 

(R,S)-3-[3-(aminoiminomethyl)phenyl]-N2 
(diphenylacetyl)-N-[(4-hydroxyphenyl)methyl] 
alaninamide, 

(R)-N2-[bis-(4-bromophenyl)acetyl]-N-[(4-hydroxyphenyl) 
methyl]-argininamide, 

(R)-N2-(diphenylacetyl)-N-[(4-ethoxyphenyl)methyl] 
argininamide, 

(R)-N2-(diphenylacetyl)-N-[(4-hydroxyphenyl)methyl]-N 
methyl-argininamide, 

(R,S)-N-[(4-amino-3,5-dibromophenyl)methyl]-3-[3 
(aminoiminomethyl)phenyl]-N2-(diphenylacetyl) 
alaninamide, 

(R)-N-[[4-[(dimethylamino)sulphonyloxy]phenyl]methyl] 
Nz-(diphenylacetyl)-argininamide, 

(R)-N-[(4-hydroxyphenyl)methyl]-N2-(1 -naphthoyl) 
argininamide, 

(R)-N-[(4-hydroxyphenyl)methyl]-N2-(2-naphthoyl) 
argininamide, 

(R)-N2-(2,2-diphenyl-2-hydroxyacetyl)-N-[(4 
hydroxyphenyl)-methyl]-argininamide, 

(R,S)-N2-(diphenylacetyl)-N5-(1H-imidaZol-2-yl)-N-[(4 
methoxyphenyl)methyl]-ornithinamide, 

(R,S)-3-(3-(aminoiminomethyl)phenyl]-N2-[[ 
(diphenylmethyl)-amino]carbonyl]-N-[(4 
hydroxyphenyl)methyl]-alaninamide, 

(R,S)-N2-(diphenylacetyl)-N5-(1H-imidaZol-2-yl)-N 
(phenylmethyl)-ornithinamide, 

(R,S)-N-[(4-amino-3,5-dichlorophenyl)methyl]-N2 
(diphenylacetyl) -N5 -(1H-imidaZol-2-yl)-ornithinamide, 

(R,S)-N-[(4-hydroxyphenyl)methyl]-N5-(1H-imidaZol-2-yl) 
-N2-(2-naphthoyl)-ornithinamide, 

(R,S)-N2-[[(diphenylmethyl)amino]carbonyl]-N-[(4 
hydroxyphenyl)methyl]-N5-(1H-imidaZol-2-yl) 
ornithinamide, 

(R,S)-N-[(4-hydroxyphenyl)methyl]-N5-(1H-imidaZol-2-yl) 
-N2-[(2-naphthyl)acetyl]-ornithinamide, 

(R,S)-N-[(4-hydroxyphenyl)methyl]-N5-(1H-imidaZol-2-yl) 
-N2-[[(2-naphthyl)amino]carbonyl]-ornithinamide, 

(R,S)-N-[(4-hydroxyphenyl)methyl]-N5-(1H-imidaZol-2-yl) 
-N2-[(1 ,2,3,4-tetrahydroquinolin-3-yl)carbonyl] 
ornithinamide, 

(R,S)-N-[(4-hydroxyphenyl)methyl]-N5-(1H-imidaZol-2-yl) 
-N2-[(1 ,2,3,4-tetrahydroquinolin-2-yl)carbonyl] 
ornithinamide, 

(R)-N-[(4-aminosulphonylaminophenyl)methyl]-N2 
(diphenylacetyl)-argininamide, 

(R)-N-[(4-aminophenyl)methyl]-N2-(diphenylacetyl) 
argininamide, 

(R)-N-[(6-quinolinyl)methyl]-N2-(diphenylacetyl) 
argininamide, 

(R)-N2-[(3,4-dichlorophenyl)acetyl]-N-[(4-hydroxyphenyl) 
methyl]-argininamide, 

(R)-N2-(diphenylacetyl)-N-[[4-(2-hydroxyethyl)phenyl] 
methyl]-argininamide, 
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(R,S)-N5-(3-amino-1 ,2,4-oxadiaZol-5-yl)-N2 
(diphenylacetyl)-N-[(4-hydroxyphenyl)methyl] 
ornithinamide, 

(R)-N2-[(9-?uorenyl)carbonyl]-N-[(4-hydroxyphenyl) 
methyl]-argininamide, 

(R,S)-6-(aminoiminomethyl)-N2-(diphenylacetyl)-N-[(4 
hydroxyphenyl)methyl]-norleucinamide 

(R,S)-3-[4-(4,5-dihydro-1H-imidaZol-2-yl)phenyl]-N2 
(diphenylacetyl)-N-[(4-hydroxyphenyl)methyl] 
alaninamide, 

(R,S)-3-[3-(aminoiminomethyl)phenyl]-N2 
(diphenylacetyl)-N-[(4-ethoxycarbonyloxyphenyl) 
methyl]-alaninamide, 

(R,S)-N-[2-(1,2-dihydro-1,2-diphenyl-3,5(4H)-dioxo- 1,2, 
4-triaZol-4-yl)ethyl]-N2-(diphenylacetyl)-argininamide, 

(R,S)-N2-(diphenylacetyl)-N-[4-hydroxyphenyl)methyl]-2 
methyl-argininamide, 

(R)-N2-(diphenylacetyl)-N-[[4-(3-hydroxypropyl)phenyl] 
methyl]-argininamide 

(R)-N-[[4-[(4,5-dihydro-5,5-dimethyl-2,4(3H)-dioxo-1H 
imidaZol-3-yl)methyl]phenyl]methyl]-N2 
(diphenylacetyl)-argininamide 

and the salts thereof. 

The compounds of general formula I are prepared by 
methods Which are known in principle, using in particular 
methods derived from peptide chemistry (see for example 
Houben-Weyl, “Methoden der Organischen Chemie”, Vol. 
15/2). The amino-protecting groups used may be those 
described In Houben-Weyl, “Methoden der Organischen 
Chemie”, Vol. 15/1, Whilst urethane-protecting groups such 
as the ?uorenylmethoxycarbonyl, phenylmethoxycarbonyl 
or tert.butyloxycarbonyl group are preferred. Any functional 
groups present in the group R2 of the compounds of general 
formula I may additionally be protected by means of suitable 
protecting groups in order to prevent side reactions (see, for 
example, G. B. Fields et al., Int. J. Peptide Protein Res. 35: 
161 (1990); T. W. Greene, “Protective Groups in Organic 
Synthesis”). Examples of side chain-protected amino acids 
of this kind include, in particular, Arg (N02), Arg(Mtr), 
Arg(di-Z), Arg(Pmc), Lys(Boc), Lys(Z), Orn(Boc), Orn(Z), 
Lys(Cl-Z), Which are generally available, possibly in the 
form of derivatives. The side chain of [(aminomethyl) 
phenyl]alanine can theoretically be protected in the same 
Way as those of ornithine or lysine (see also: M. BodansZky, 
“Principles of Peptide Synthesis”, Springer-Verlag 1984, 
pages 122—126), Whilst particular attention should be paid to 
using so-called orthogonal combinations of protecting 
groups in order to protect the ot-amino and side chain-amino 
groups, for example: 

Protection of the N (side chain) N°‘—protection 

p-toluenesulphonyl phenylmethoxycarbonyl 
tert.butyloxycarbonyl 
(4-methoxyphenyl)methoxycarbonyl 
tert.butoxycarbonyl 
adamantyloxycarbonyl 
biphenylylisopropyloxycarbonyl 
isonicotinoyloxycarbonyl 
o-nitrophenylsulphenyl 
formyl 
phenylmethoxycarbonyl 
p-toluenesulphonyl 
o-nitrophenylsulphenyl 
biphenylylisopropyloxycarbonyl 
9-fluorenylmethoxycarbonyl 
tert.butyloxycarbonyl 

phenylmethoxycarbonyl 

tert.butoxycarbonyl 

acetyl, trifluoroacetyl, formyl, 
(2-chlorophenyl)methoxycarbonyl, 



5,807,875 
13 

-continued 

Protection of the N (side chain) N°‘—protection 

(4-chloro-phenyl)methoxycarbonyl, 
4-(nitrophenyl)methoxycarbonyl, 
phthaloyl 

Instead of protecting amino groups in the group R2, it is 
also possible to use amino acids or derivatives thereof which 
carry precursor functions and which are substituted in the 
side chain particularly by nitro or cyano, e.g. 6-cyano 
norleucine, 2-(5-nitro-pentyl)-glycine or 3-(3-cyanophenyl) 
-alanine. 

The basic functions present in the side chain of non 
commercially available ot-amino acids, characterised for 
example by aminoiminomethyl groups, may be protected in 
the same way as is already known for the side chain 
protection of arginine and its derivatives (see also: M. 
BodansZky, “Peptide Chemistry”, springer-Verlag, 1988, 
pages 94—97); groups which are particularly suitable as 
protecting groups for the aminoiminomethyl group are the 
p-toluenesulphonyl-, mesitylenesulphonyl(Mts), 
methoxytrimethylphenylsulphonyl(Mtr), 2,2,5,7,8 
pentamethylchromane-6-sulphonyl(Pmc), pentachlorophe 
noxycarbonyl and nitro protecting groups. 

The actual coupling is carried out using known methods 
from peptide chemistry (see for example Houben-Weyl, 
“Methoden der Organischen Chemie”, Vol. 15/2). It is 
preferable to use carbodiimides, such as dicyclohexylcarbo 
diimide (DCC), diisopropylcarbodiimide (DIC) or ethyl-(3 
dimethylaminopropyl)-carbodiimide, O-(1H-benZotriaZol 
1-yl)-N,N-N‘,N‘-tetramethyluronium-hexa?uorophosphate 
(HBTU) or -tetra?uoroborate (TBTU) or lH-benzotriazol 
1-yl-oxy-tris-(dimethylamino) 
phosphoniumhexa?uorophosphate (BOP). By the addition 
of 1-hydroxybenZotriaZole (HOBt) or 3-hydroxy-4-oxo-3,4 
dihydro-1,2,3-benZotriaZine (HOObt) it is also possible to 
suppress racemisation if desired or to increase the reaction 
rate. The couplings are normally carried out with equimolar 
amounts of the coupling components and the coupling 
reagent in solvents such as dichloromethane, 
tetrahydrofuran, acetonitrile, dimethylformamide (DMF), 
dimethylacetamide (DMA), N-methyl-pyrrolidone (NMP) 
or mixtures thereof at temperatures between —30° and +30° 
C., preferably between —20° and +20° C. If necessary 
N-ethyl-diisopropylamine (DIEA) (Hiinig base) is preferred 
as an additional auxiliary base. 

Another coupling method used for synthesising com 
pounds of general formula I is the so-called “anhydride 
method” (see also: M. BodansZky, “Peptide Chemistry”, 
Springer-Verlag 1988, pages 58—59; M. Bodanszky, “Prin 
ciples of Peptide Synthesis”, Springer-Verlag 1984, pages 
21—27). Preferably the “mixed anhydride method” is used in 
the alternative proposed by Vaughan (J. R. Vaughan Jr., J. 
Amer. Chem. Soc. 73, 3547 (1951)), in which the mixed 
anhydride is obtained from the optionally Nz-protected 
ot-amino acid which is to be coupled and the 
monoisobutylcarbonate, using isobutylcarbonate in the pres 
ence of bases such as 4-methylmorpholine or 
4-ethylmorpholine. The preparation of this mixed anhydride 
and coupling with amines are carried out in the one-pot 
method, using the above-mentioned solvents and at tem 
peratures between —20° and +20° C., preferably between 0° 
and +20° C. 
Any protecting groups present in the ot-amino acid side 

chain are ?nally cleaved with suitable reagents known from 
the literature, after the synthesis of the N- and C-terminally 
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14 
substituted amino acid derivative, speci?cally arylsulphonyl 
and hetarylsulphonyl protecting groups are preferably 
cleaved by acidolytic methods, i.e. by the action of strong 
acids, preferably tri?uoroacetic acid, and nitro and aryl 
methoxycarbonyl protecting groups are cleaved by 
hydrogenolysis, e. g. with water in the presence of palladium 
black and using glacial acetic acid as solvent. If the substrate 
contains functions which are sensitive to hydrogenolysis, 
e.g. halogen atoms such as chlorine, bromine or iodine, or a 
phenylmethanol or heteroarylmethanol function or some 
other benZylheteroatom bond, particularly a benZyl-oxygen 
bond, the nitro group may also be cleaved non 
hydrogenolytically, eg with Zinc/2N tri?uoroacetic acid 
(see also: A. Turan, A. Patthy and S. BajusZ, Acta Chim. 
Acad. Sci. Hung, Tom. 85 (3): 327—332 [1975]; CA. 83, 
206526h [1975]), with tin(II)-chloride in 60% aqueous 
formic acid (see also: SUNSTAR KK, JA-A-3271-299), 
with Zinc in the presence of acetic acid (see also: A. 
Malabarba, P. Ferrari, G. Cietto, R. PallanZa and M. Berti, J. 
Antibiot. 42 (12): 1800—1816 (1989)) or excess aqueous 
20% titanium(III)-chloride in aqueous methanol and in the 
presence of aqueous ammonium acetate buffer at 24° C. (see 
also: R. M. Freidinger, R. Hirschmann and D. F. Veber, J. 
Org. Chem. 43 (25), 4800—4803 [1978]). 
Any precursor functions present in the side chain of the 

amino acid may also subsequently be converted into the 
desired amino functions by hydrogenolysis; nitroalkyl 
groups yield aminoalkyl groups under conditions which are 
familiar to chemists, whilst the cyano group changes into the 
aminomethyl group. 

Nitrile functions may instead be selectively reduced with 
complex hydrides in the presence of other reactive groups, 
particularly amide groups (see also: J. Seyden-Penne, 
“Reductions by the Alumino- and Borohydrides in Organic 
Synthesis”, VCH Publishers Inc., 1991, page 132 et seq.), 
eg with sodium borohydride in methanol and in the pres 
ence of cobalt(II)-chloride, with sodium borohydride in 
tetrahydrofuran in the presence of tri?uoroacetic acid or 
with tetrakis-(n-butyl)-ammonium borohydride in dichlo 
romethane; it is also possible to reduce aliphatic nitro 
functions to the primary amino function using sodium 
borohydride in the presence of tin(II)-chloride or copper(II) 
-acetylacetonate, without attacking the carboxamide groups 
present in compounds of formula I (see also: J. Seyden 
Penne, ibid. page 137 et seq.). 
The following processes are particularly suitable for pre 

paring the compounds of general formula I according to the 
invention: 

a) In order to prepare compounds of general formula I 
wherein T has the meanings given hereinbefore with the 
exception of a hydrogen atom: 

Coupling of compounds of general formula II 

(wherein 
Z is as hereinbefore de?ned, 
T” has the meanings given for T with the exception of a 

hydrogen atom and 
X denotes a hydroxy group, a halogen atom such as 

chlorine, bromine or iodine, a C1_1O-alkylsulphonyloxy 
group, or a phenylsulphonyloxy or naphthylsulphony 
loxy group optionally mono-, di- or tri-substituted by 
chlorine or bromine atoms or by methyl or nitro groups, 
wherein the substituents may be identical or different) 

with ot-amino acid derivatives of general formula III 
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wherein 

n, R, R1, R3 and Y are as hereinbefore de?ned and R2“ has 
the meanings given for R2 hereinbefore or denotes a 
group R2 substituted by the above-mentioned protect 
ing groups, or a precursor group for the group R2, eg 
a nitroalkyl or cyanoalkyl group, 

and if necessary subsequent cleaving of protecting groups or 
modi?cation of precursor functions according to the meth 
ods described hereinbefore. 

If, in general formula II, X denotes a hydroxy group, then 
the coupling methods discussed in detail hereinbefore and 
knoWn from peptide chemistry are used, particularly using 
the above-mentioned coupling reagents DCC, DIC, HBTU, 
TBTU or BOP, or the mixed anhydride method is used. 

If, in general formula II, X is a halogen atom or an alkyl 
or arylsulphonyloxy group, the reaction is carried out under 
Schotten-Baumann or Einhorn conditions, ie the compo 
nents are reacted in the presence of at least one equivalent 
of an auxiliary base at temperatures betWeen —50° C. and 
+120° C., preferably —10° C. and +30° C., and optionally in 
the presence of solvents. Preferred auxiliary bases are alkali 
and alkaline earth metal hydroxides, eg sodium hydroxide, 
potassium hydroxide or barium hydroxide, alkali metal 
carbonates such as sodium carbonate, potassium carbonate 
or cesium carbonate, alkali metal acetates, eg sodium or 
potassium acetate, and tertiary amines, e.g. pyridine, 2,4,6 
trimethylpyridine, quinoline, triethylamine, N-ethyl 
diisopropylamine, N-ethyl-dicyclohexylamine, 1,4 
diaZabicyclo[2,2,2]octane or 1,8-diaZabicyclo[5,4,0]-undec 
7-ene, Whilst the solvents used may be for example 
dichloromethane, tetrahydrofuran, 1,4-dioxane, acetonitrile, 
dimethylformamide, dimethylacetamide, N-methyl 
pyrrolidone or mixtures thereof; Where the auxiliary bases 
used are alkali or alkaline earth metal hydroxides, alkali 
metal carbonates or acetates, Water may also be added to the 
reaction mixture as a co-solvent. 

b) In order to prepare compounds of general formula I 
Wherein T has the meanings given hereinbefore With the 
exception of a hydrogen atom: 

Coupling of compounds of general formula IV 

Wherein 

R1, R2“, R3, TA and Z are as hereinbefore de?ned, With 
compounds of general formula V 

Wherein 

n, R and Y has the meanings given hereinbefore and, if 
necessary, subsequent cleaving of protecting groups or 
modi?cation of precursor functions using the methods 
described above. 

The coupling is carried out using the methods knoWn 
from peptide chemistry and described hereinbefore, more 
particularly using DCC, DIC, HBTU, TBTU or BOP as 
reagents or using the mixed anhydride method. 

If the starting compound IV used is enantiomerically pure, 
provided that Z denotes a carbonyl group Which is not 
?anked by an oxygen atom, the coupling step must be 
expected to involve partial racemisation if triethylamine is 
used as the auxiliary base, and if dimethylformamide, dim 
ethylacetamide or N-methylpyrrolidone is used as solvent 
quantitative racemisation may occur. 

c) In order to prepare compounds of general formula I 
Wherein Y denotes an oxygen atom: 

10 

15 

25 

35 

45 

55 

65 

16 
Transesteri?cation of amino acid esters of general for 

mula VI, 

Wherein 

R1 to R3, T and Z are as hereinbefore de?ned and R5 
denotes a C1_4-alkyl group, 

With an alcohol of general formula VII 

Wherein 

R and n are as hereinbefore de?ned. 

The transesteri?cation may be catalysed by acid or alkali 
(see also: J. March, “Advanced Organic Chemistry”, John 
Wiley & Sons, Third Edition, 1985, page 351—352). Pre 
ferred alkaline catalysts are the corresponding alkali metal 
alkoxides Which can easily be obtained from the alcohols of 
general formula VII or RSOH, e.g. lithium, sodium or 
potassium alkoxides; examples of acid catalysts include, as 
Well as anhydrous hydrochloric acid, especially sulphuric 
acid, p-toluenesulphonic acid, naphthalen-1- or -2-sulphonic 
acid or acid ion exchanger freshly charged With hydrogen 
ions, e. g. Wofatit KPS Z.A. The equilibrium betWeen the tWo 
esters is shifted in the desired direction in this process by 
distilling off the more volatile alcohol R5 OH. 
With alkaline catalysis, the end product of general for 

mula I is obtained as a racemate even if the starting 
compound VI is used in enantiomerically pure form. 

d) In order to prepare compounds of general formula I 
Wherein T has the meanings given for T hereinbefore With 
the exception of a hydrogen atom and R2 denotes a straight 
chained C1_5-alkyl group or a phenyl or phenylmethyl group, 
Wherein the alkyl group in the uu-position and the above 
mentioned aromatic groups are each substituted by an 
R8R9N—C(=NR7)—NR6— group and R6 to R9, Which 
may be identical or different, denote hydrogen atoms or 
C1_3-alkyl groups or R7 and R8 together denote a C2_4-n 
alkylene group: 

Reacting compounds of general formula VIII 

(Wherein 
n, R, R1, R3, T“, Y and Z are as hereinbefore de?ned and 

Rzbdenotes a straight-chained C1_5-alkyl group or a 
phenyl or phenylmethyl group, Wherein the alkyl group 
in the uu-position and the above-mentioned aromatic 
groups are each substituted by an R6NH— group and 
R6 denotes a hydrogen atom or a C1_3-alkyl group) 

With carbonic acid derivatives of general formula IX 

Wherein 

R7, R8 and R9, Which may be identical or different, denote 
hydrogen atoms or C1_3-alkyl groups and R7 and R8 
together may also denote a C2_4-n-alkylene group and 
X1 denotes a leaving group such as an alkoxy, 
alkylthio, alkylsulphinyl or alkylsulphonyl group each 
having 1 to 10 carbon atoms in the alkyl moiety, eg a 
methoxy, ethoxy, methylthio, ethylthio, 
methylsulphinyl, ethylsulphinyl, propylsulphinyl, 
isopropylsulphinyl, methylsulphonyl or ethylsulphonyl 
group, a chlorine atom, an SOZH, SO3H or OPOCl2 
group or a group of general formula X 
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wherein 

R10 and R11, Which may be identical or different, denote 
hydrogen atoms or C1_3-alkyl groups. 

The reactions are carried out using methods knoWn from 
the literature (see G. B. L. Smith, J. Amer. Chem. Soc. 51: 
476 [1929]; B. Rathke, Chem. Ber. 17: 297 [1884]; R. 
Phillips and H. T. Clarke, J. Amer. Chem. Soc. 45: 1755 
[1923]; S. J. Angyal and W. K. Warburton, J. Amer. Chem. 
Soc. 73: 2492 [1951]; H. Lecher and F. Graf, Chem. Ber. 56: 
1326 [1923]; J. Wityak, S. J. Gould, S. J. Hein and D. A. 
KesZler, J. Org. Chem. 52: 2179 [1987]; T. Teraji, Y. Nakai, 
G. J. Durant, WO-A-81/00109, Chem. Abstr. 94, 1923362 
[1981]; C. A. Maryanoff, R. C. StanZione, J. N. Plampin and 
J. E. Mills, J. Org. Chem. 51: 1882—1884 [1986]; A. E. 
Miller and J. J. Bischoff, Synthesis 1986, 777; R. A. B. 
Bannard, A. A. Casselman, W. F. Cockburn and G. M. 
BroWn, Can. J. Chem. 36: 1541 [1958]; Aktieselskabet Grea, 
Copenhagen, DE-C2-28 26 452; K. Kim. Y-T. Lin and H. S. 
Mosher, Tetrah. Letters, 29: 3183—3186 [1988]; H. B. 
ArZeno et al., Synth. Commun. 20: 3433—3437 [1990]; H. 
Bredereck and K. Bredereck, Chem. Ber. 94: 2278 [1961]; 
H. Eilingsfeld, G. Neubauer, M. Seefelder and H. Weidinger, 
Chem. Ber. 97: 1232 [1964]; P. PrusZynski, Can. J. Chem. 
65: 626 [1987]; D. F. Gavin, W. J. Schnabel, E. Kober and 
M. A. Robinson, J. Org. Chem. 32: 2511 [1967]; N. K. Hart, 
S. R. Johns, J. A. Lamberton 32: 2511 [1967]; N. K. Hart, 
S. R. Johns, J. A. Lamberton and R. I. Willing, Aust. J. 
Chem. 23, 1679 [1970]; CIBA Ltd., Belgian Patent 655 403; 
Chem. Abstr. 64, 17481 [1966]; R. A. B. Bannard, A. A. 
Casselman, W. F. Cockburn and G. M. BroWn, Can. J. Chem. 
36: 1541 [1958]; J. P. Greenstein, J. Org. Chem. 2: 480 
[1937]; F. L. Scott and J. Reilly, J. Amer. Chem. Soc. 74: 
4562 [1952]; W. R. Roush and A. E. Walts, J. Amer. Chem. 
Soc. 106: 721 [1984]; M. S. BernatoWicZ, Y. Wu and G. R. 
Matsueda, J. Org. Chem. 57: 2497—2502 [1992], and H. 
Tsunematsu, T.Imamura and S. Makisumi, J. Biochem. 94: 
123—128 [1983]) at temperatures betWeen 0° C. and +100° 
C., preferably +40° C. and +80° C., and using inert solvents, 
such as dichloromethane, tetrahydrofuran, 1,4-dioxane, 
acetonitrile, dimethylformamide, dimethylacetamide, 
N-methyl-pyrrolidone or mixtures thereof and generally in 
the presence of auxiliary bases, particularly alkali metal 
carbonates such as sodium or potassium carbonate, or ter 
tiary amines, preferably N-ethyl-diisopropylamine or tri 
ethylamine. 

e) In order to prepare compounds of general formula I 
Wherein T has the meanings given for T hereinbefore With 
the exception of the hydrogen atom and R2 denotes a 
straight-chained C1_5-alkyl group or a phenyl or phenylm 
ethyl group, Whilst the alkyl group in the uu-position and the 
above-mentioned aromatic groups are each be substituted by 
an R8“R9N—C(=NH)—NR6— group and R6, Rsaand R9, 
Which may be identical or different, denote hydrogen atoms 
or C1_3-alkyl groups: 

Reacting compounds of general formula VIII 

Wherein 
n, R, R1, R3, TA, Y and Z are as hereinbefore de?ned and 
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R217 denotes a straight-chained C1_5-alkyl group or a 

phenyl or phenylmethyl group, Whilst the alkyl group 
in the uu-position and the above-mentioned aromatic 
groups are each substituted by an R6NH— group and 
R6 denotes a hydrogen atom or a C1_3-alkyl group, 

With cyanamides of general formula XI 

Wherein 

Rsaand R9, Which may be identical or different, each 
denote hydrogen atoms or C1_3-alkyl groups. 

The reactions are carried out at temperatures betWeen 
ambient temperature and the boiling temperature of the 
solvent or solvent mixture used. Preferred solvents are 
alcohols such as methanol, ethanol or n-propanol, ethers 
such as dioxane or esters such as ethyl acetate. Water may 
be used as an additional cosolvent. Although the reaction 
Will Work Without the addition of acids, it is preferable to 
carry out the reaction in the presence of organic acids such 
as acetic acid and particularly in the presence of strong acids 
such as methanesulphonic acid, sulphuric acid, hydrogen 
bromide, hydrogen chloride or hydrochloric acid. The com 
pounds of general formula I then occur in the form of the 
corresponding salts (see also: Houben-Weyl, “Methoden der 
Organischen Chemie”, 4th Edition, Georg-Thieme-Verlag, 
Stuttgart, from 1952, Volume VIII, pages 98 and 180; 
Ullmanns Encyclopadie der Technischen Chemie, Verlag 
Chemie, Weinheim, 1972—1977, Volume VIII, page 328; E. 
H. Sheers, Kirk-Othmer Encycl. Chem. Technol., 2nd ed., 
10: 734 [1966]; A. Kampf, Chem. Ber. 37: 1681 [1904]; and 
R. A. Corral, O. O. OraZi and M. F. de Petruccelli, Chem. 
Commun. 1970, 556). 

f) In order to prepare compounds of general formula I 
Wherein T has the meanings given for T hereinbefore With 
the exception of the hydrogen atom and R2 denotes a 
straight-chained C1_5-alkyl group or a phenyl or phenylm 
ethyl group, Wherein the alkyl group in the uu-position and 
the above-mentioned aromatic groups are each substituted 

by an HR8N—C(=NR7)—NR6— group and R6, R7 and R8, 
Which may be identical or different, denote hydrogen atoms 
or C1_3-alkyl groups: 

Reacting compounds of general formula VIII 

Wherein 

n, R, R1, R3, T“, Y and Z are as hereinbefore de?ned and 
R2“ denotes a straight-chained C1_5-alkyl group or a 
phenyl or phenylmethyl group, Wherein the alkyl group 
in the uu-position and the above-mentioned aromatics 
are each substituted by an R6NH— group and R6 
denotes a hydrogen atom or a C1_3-alkyl group, 

With carbodiimides of general formula XII 

Wherein 
R7 and R8 are as hereinbefore de?ned. 
The reactions are carried out by methods knoWn from the 

literature (see S. J. C. Snedker, J. Soc. Chem. Ind. (London) 
45, 353T [1927]; and F. KurZer and K. Dourgahi-Zadeh, 
Chem. Rev. 67: 119 [1967]). If the starting compounds of 
general formula VIII are used in the form of their salts, the 
guanidinium salts of general formula I are also obtained in 
the form of the corresponding salts. 

g) In order to prepare compounds of general formula I 
Wherein T has the meanings given for T hereinbefore With 
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the exception of the hydrogen atom and R2 denotes a 
straight-chained C1_5-alkyl group or a phenyl or phenylm 
ethyl group, Wherein the alkyl group in the uu-position and 
the above-mentioned aromatic groups are each substituted 

by an R8“R9N—C(=NCN)—NR°— group and R6, R8“ and 
R9, Which may be identical or different, denote hydrogen 
atoms or C1_3alkyl groups: 

Reacting compounds of general formula VIII 

Wherein 

N, R, R1, R3, T“, Y and Z are as hereinbefore de?ned and 
R217 denotes a straight-chained C1_5-alkyl group or a 
phenyl or phenylmethyl group, Wherein the alkyl group 
in the uu-position and the above-mentioned aromatic 
groups are each substituted by an R°NH— group and 
R° denotes a hydrogen atom or a C1_3-allyl group, 

With cyano-isothioureas of general formula XIII 

Wherein 

R8“ and R9 are as hereinbefore de?ned and R12 denotes a 
C1_5-alkyl group, eg a methyl or ethyl group. 

The reactions are carried out using methods knoWn from 
the literature (see E. L. May, J. Org. Chem. 12: 437 [1947], 
and F. H. S. Curd, J. A. Hendry, T. S. Kenny, A. G. Murray 
and F. L. Rose, J. Chem. Soc. 1948, 1630) at temperatures 
betWeen +20° C. and 140° C., optionally using a pressure 
autoclave, and preferably at the boiling point of the solvent 
or mixture of solvents used. Preferred solvents are alcohols, 
e.g. methanol, ethanol, n-butanol or isobutanol, and ethers, 
e.g. dioxane. 

h) In order to prepare compounds of general formula I, 
Wherein T has the meanings given for T hereinbefore With 
the exception of the hydrogen atom and R2 denotes a 
straight-chained C1_5-alkyl group or a phenyl or phenylm 
ethyl group, Wherein the alkyl group in the uu-position and 
the above-mentioned aromatic groups are each substituted 

by an R8“R9N—C(=NCN)—NR°— group and R6, R7, R8“ 
and R9, Which may be identical or different, denote hydrogen 
atoms or C1_3-alkyl groups: 

Reacting compounds of general formula VIII 

Wherein 

n, R, R1, R3, T“, Y and Z are as hereinbefore de?ned and 
R217 denotes a straight-chained C1_5-alkyl group or a 
phenyl or phenylmethyl group, Wherein the alkyl group 
in the uu-position and the above-mentioned aromatic 
groups are each substituted by an R°NH— group and 
R6 denotes a hydrogen atom or a C1_3-alkyl group, 

With equimolar quantities of cyanoiminodiphenylcarbonate 
and subsequently With an amine of general formula XIV 

Wherein 
R8“ and R9 are as hereinbefore de?ned. 
The reaction is carried out according to methods knoWn 

from the literature, the reaction proceeding via intermediate 
products of general formula VIII Wherein R2 denotes a 
straight-chained C1_5-alkyl group or a phenyl or phenylm 
ethyl group, Wherein the alkyl group in the uu-position and 
the above-mentioned aromatic groups are each substituted 
by a phenoxy-C(=N—CN)—NR°— group, Wherein R° 
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denotes a hydrogen atom or a C1_3-alkyl group, Which may 
in theory be isolated (see also: R. L. Webb and C. S. LabaW, 
J. Het. Chem. 19: 1205 [1982]; R. L. Webb, D. S. Eggleston, 
C. S. LabaW, J. J. LeWis and K. Wert, J. Het. Chem. 24, 275 
[1987]; P. Theobald, J. Porter, C. Rivier, A. Corrigan, W. 
Hook, R. Siraganian, M. Perrin, W. Vale and J. Rivier, J. 
Med. Chem. 34, 2395—2402 [1991]; and J. Hirschfeld, A. 
Buschauer, S. ElZ. W. Schunack, M. Ruat, E. Traiffort and J. 
-C. SchWartZ, J. Med. Chem. 35, 2231—2238 [1992]), in 
solvents such as dichloromethane, tetrahydrofuran, 1,4 
dioxane, acetonitrile, but preferably in dimethylformamide, 
dimethylacetamide or N-methylpyrrolidone, and at tempera 
tures betWeen 0° C. and 60° C., preferably at ambient 
temperature. 

i) In order to prepare compounds of general formula I 
Wherein T has the meanings given for T hereinbefore With 
the exception of the hydrogen atom and R2 denotes a 
straight-chained C1_5-alkyl group or a phenyl or phenylm 
ethyl group, Wherein the alkyl group in the uu-position and 
the above-mentioned aromatic groups are each substituted 
by an H2N—C(=NCN)—NR°— group and R6 denotes a 
hydrogen atom or a C1_3-alkyl group: 

Reacting compounds of general formula VIII 

Wherein 

n, R, R1, R3, TA, Y and Z are as hereinbefore de?ned and 
R217 denotes a straight-chained C1_5-alkyl group or a 
phenyl or phenylmethyl group, Wherein the alkyl group 
in the uu-position and the above-mentioned aromatic 
groups are each substituted by an R°NH— group and 
R° denotes a hydrogen atom or a C1_3-alkyl group, 

With alkali metal dicyanamides. 
The reaction is carried out using methods knoWn from the 

literature, preferably With sodium, lithium or potassium 
dicyanamide (see also: R. W. Turner, Synthesis 1975, 332; 
and F. H. S. Curd, J. A. Hendry, T. S. Kenny, A. G. Murray 
and F. L. Rose, J. Chem. Soc. 1948, 1630—1636) in alcohols, 
eg in ethanol, n-butanol, n-pentanol or isoamyl alcohol, 
and at elevated temperatures betWeen +50° C. and +120° C. 
and in the presence of inorganic acids, eg hydrochloric or 
hydrobromic acid. 

In order to prepare compounds of general formula I 
Wherein T has the meanings given for T hereinbefore With 
the exception of the hydrogen atom and R2 denotes a 
straight-chained C1_5-alkyl group or a phenyl or phenylm 
ethyl group, Wherein the alkyl group in the uu-position and 
the above-mentioned aromatic groups are each substituted 
by an R8“R9N—C(=NH)— group and R8“ and R9, Which 
may be identical or different, denote hydrogen atoms or 
C1_3-alkyl groups: 

Reacting compounds of general formula XV 

Wherein 

n, R, R1, R3, TA, Y and Z are as hereinbefore de?ned and 
R2C denotes a straight-chained C1_5-alkyl group or a 
phenyl or phenylmethyl group, Wherein the alkyl group 
in the uu-position and the above-mentioned aromatic 
groups are each substituted by a cyano group, 

With alcohols of general formula XVI, 

R5—OH (XVI) 

Wherein 
R5 is as hereinbefore de?ned, and 
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subsequent treatment With amines of general formula XIV 

H—NR8“R9 (XIV) 

Wherein 
R8“ and R9 are as hereinbefore de?ned. 
The ?rst stage of the reaction is preferably carried out in 

an alcohol of general formula XVI as solvent, eg in 
methanol or ethanol, in the presence of dry hydrogen chlo 
ride and in the absence of Water, at temperatures betWeen 
—30° C. and +40° C., preferably at a temperature betWeen 0° 
C. to +20° C., and the iminoesters Which are obtained in the 
form of their hydrochlorides in this acid variant are gener 
ally not puri?ed but are converted directly in the second 
step, by treatment With an amine of general formula XIV, at 
temperatures betWeen —20° C. and the boiling temperature 
of the solvent, into the desired compounds of general 
formula I (see also: A. Pinner and F. Klein, Chem. Ber. 10: 
1889 [1877]; A. Pinner, “Die Iminoather und ihre Derivate”, 
Oppenheim, Berlin, 1892; R. Roger and D. G. Neilson, 
Chem. Rev. 61: 179 [1961]; G. Wagner and J. Wunderlich, 
PharmaZie 31: 766 [1976]; G. Wagner, B. Voigt, D. Danicke 
and T. Liebermann, PharmaZie 31: 528 [1976]; R. R. 
TidWell, L. L. Fox and J. D. GeratZ, Biochim. Biophys. Acta 
445: 729 [1976]; and T. Pantev and R. Georgieva, Far 
matsiya (So?a) 29: 1 [1979]). The iminoesters are also 
obtained in the form of their free bases during the base 
catalysed addition of alcohols of general formula XVI to the 
nitriles of formula XV. Preferably, the alkali metal alkoxides 
corresponding to the alcohols used serve as the basic cata 
lysts; particularly preferred is a combination of sodium 
methoxide and methanol (see also: C. Soula, A. Marsura and 
C. Luu-Duc, J. Pharm. Belg. 42: 293 [1987); and W. J. 
Haggerty and W. J. Rost, J. Pharm. Sci. 58: 50 [1969]). 

In the acid variant of the synthesis of amidines of general 
formula I, instead of dry hydrogen chloride other anhydrous 
acid agents, such as hydrogen bromide, p-toluenesulphonic 
acid or sulphuric acid may be used in the ?rst step. In the 
second step, the reaction of the resulting iminoesters With 
the amines of general formula XVI, instead of the free 
amines XIV the salts thereof With Weak organic acids, eg 
the corresponding ammonium carbonates or acetates, are 
frequently used. 

In the alkaline variant, as a rule the amines of formula 
XIV are used in the second step in the form of their organic 
acid salts, eg as the hydrochlorides; glacial acetic acid may 
also be used to advantage as the solvent in the second step. 

k) In order to prepare compounds of general formula I 
Wherein T has the meanings given for T hereinbefore With 
the exception of a hydrogen atom and R2 denotes a straight 
chained C1_5-alkyl group or a phenyl or phenylmethyl group, 
Wherein the alkyl group in the uu-position and the above 
mentioned aromatic groups are each substituted by an 

H2N—C(=NOH)— group: 
Addition of hydroxylamine to nitriles of general formula 

Wherein 
n, R, R1, R3, T“, Y and Z are as hereinbefore de?ned and 

R2C denotes a straight-chained C1_5-alkyl group or a 
phenyl or phenylmethyl group, Wherein the alkyl group 
in the uu-position and the above-mentioned aromatic 
groups are each substituted by a cyano group. 

The reaction is carried out in suitable solvents, eg in 
dioxane, dimethylformamide, dimethylacetamide, 
N-methyl-pyrrolidone, 1,3-dimethyl-2-imidaZolidinone, 
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methanol, n-propanol, but preferably in ethanol, using small 
amounts of Water as co-solvent and at temperatures betWeen 
+30° and +100° C., preferably +60° C. to +80° C. HoWever, 
it is particularly advantageous during the reaction to liberate 
the hydroxylamine in situ from its salts, e.g. its hydrochlo 
ride or sulphate, by means of Weak bases, preferably alkali 
metal carbonates and most preferably sodium carbonate. 

1) In order to prepare compounds of general formula I 
Wherein T has the meanings given for T hereinbefore With 
the exception of the hydrogen atom and R2 denotes a 
straight-chained C1_5-alkyl group or a phenyl or phenylm 
ethyl group, Wherein the alkyl group in the uu-position and 
the above-mentioned aromatic groups are each substituted 
by an amidino group: 

Hydrogenolysis of a compound of general formula XVII 

Wherein 

n, R, R1, R3, T“, Y and Z are as hereinbefore de?ned and 
R2d denotes a straight-chained C1_5-alkyl group or a 
phenyl or phenylmethyl group, Wherein the alkyl group 
in the uu-position and the above-mentioned aromatic 
groups are each substituted by an H2N—C(=NOH)— 
group. 

The hydrogenolysis is carried out using palladium or 
nickel catalysts, e.g. palladium/animal charcoal, palladium 
black, palladium/barium sulphate or Raney nickel, in suit 
able solvents such as ethanol, methanol, glacial acetic acid, 
1,4-dioxane or ethyl acetate, at temperatures betWeen 0° and 
+100° C., preferably +50° C. and +70° C., under a hydrogen 
pressure of 0.5 to 200 bar, preferably 1 to 5 bar. 
m) In order to prepare compounds of general formula I 

Wherein T has the meanings given for T hereinbefore With 
the exception of the hydrogen atom and R2 denotes a 
straight-chained C1_5-alkyl group or a phenyl or phenylm 
ethyl group, Wherein the alkyl group in the uu-position and 
the above-mentioned aromatic groups are each substituted 
by an R8“R9N—C(=NH)— group and R8“ and R9, Which 
may be identical or different, denote hydrogen atoms or 
C1_3-alkyl groups: 

Converting nitrites of general formula XV 

Wherein 

n, R, R1, R3, TA, Y and Z are as hereinbefore de?ned and 
R2C denotes a straight-chained C1_5-alkyl group or a 
phenyl or phenylmethyl group, Wherein the alkyl group 
in the uu-position and the above-mentioned aromatic 
groups are each substituted by a cyano group, 

into thioamides of general formula XVIII 

Wherein 

n, R, R1, R3, TA, Y and Z are as hereinbefore de?ned and 
R26’ denotes a straight-chained C1_5alkyl group or a 
phenyl or phenylmethyl group, Wherein the alkyl group 
in the uu-position and the above-mentioned aromatic 
groups are each substituted by an aminothiocarbonyl 
group, 

and subsequently alkylating With compounds of general 
formula XIX 

Wherein 
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R5 is as hereinbefore de?ned and X2 denotes a leaving 
group such as a halogen atom, an alkylsulphonyloXy, 
alkoXysulphonyloXy or arylsulphonyloXy group, eg a 
chlorine, bromine or iodine atom, a 
methanesulphonyloXy, methoXysulphonyloXy or tolu 
enesulphonyloXy group, 

or With a trialkyloXoniumtetra?uoroborate of general for 
mula XX 

Wherein 

R5 is as hereinbefore de?ned, and 
With subsequent aminolysis With compounds of general 
formula XIV 

Wherein 
R8“ and R9 are as hereinbefore de?ned. 
The reactions are carried out using methods knoWn from 

the literature (see also: P. Chabrier and S. H. Renard, C. R. 
Acad. Sci. Paris 230: 1673 [1950]; Y. Nii, K. Okano, S. 
Kobayashi and M. Ohto, Tetrah. Lett. 1979, 2517; and 
Hoffmann-La Roche, EP-A-0381033). 

In order to prepare the thiocarboXylic acid amides of 
general formula XVIII from the nitriles of general formula 
XV, it is preferable to carry out the reaction With hydrogen 
sulphide in pyridine and in the presence of gaseous ammonia 
or triethylamine, optionally in a pressurised autoclave. Suit 
able reaction temperatures range from 0° C. to +100° C., 
preferably from +50° to +60° C. (see also: Houben-Weyl, 
“Methoden der Organischen Chemie”, 4th Edition, Georg 
Thieme Verlag, Stuttgart, from 1952, Volume IX, page 762). 
It is also appropriate to carry out the reaction With thioac 
etamide in dimethylformamide saturated With dry hydrogen 
chloride at temperatures betWeen 80° and 100° C. (see also: 
E. C. Taylor and J. A. ZolteWicZ, J. Amer. Chem. Soc. 82: 
2656 [1960]). 

In order to prepare the thioimidic acid esters or the salts 
thereof from the thioamides of general formula XVIII it is 
preferred to carry out the reaction With methyliodide. Suit 
able solvents include ketones such as acetone or cycloheX 
anone and dipolar aprotic solvents of the type 
dimethylformamide, dimethylacetamide, N-methyl 
pyrrolidone or 1,3-dimethyl-2-imidaZolidinone type or miX 
tures thereof. Suitable reaction temperatures range from 
—20° C. to +100° C., preferably ambient temperature. 

The aminolysis is carried out at temperatures betWeen 0° 
C. and +100° C., preferably betWeen +40° C. and +80° C., 
using inert solvents, e.g. dichloromethane, tetrahydrofuran, 
1,4-dioXane, acetonitrile, dimethylformamide, 
dimethylacetamide, N-methyl-pyrrolidone or miXtures 
thereof, and generally in the presence of auXiliary bases, 
particularly alkali metal carbonates such as sodium or potas 
sium carbonate, or tertiary amines, preferably N-ethyl 
diisopropylamine or triethylamine. 

n) In order to prepare compounds of general formula I, 
Wherein T has the meanings given for T hereinbefore With 
the exception of the hydrogen atom and R2 denotes a 
straight-chained C1_5-alkyl group or a phenyl or phenylm 
ethyl group, Wherein the alkyl group in the III-position and 
the above-mentioned aromatic groups are each substituted 
by an NC—N=CH—NR°— group and R6 denotes a hydro 
gen atom or a C1_3-alkyl group: 

Reacting compounds of general formula VIII 
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Wherein 

n, R, R1, R3, T“, Y and Z are as hereinbefore de?ned and 
R217 denotes a straight-chained C1_5-alkyl group or a 
phenyl or phenylmethyl group, Wherein the alkyl group 
in the III-position and the above-mentioned aromatic 
groups are each substituted by an HNR°— group and 
R6 denotes a hydrogen atom or a C1_3-alkyl group, 

With N-cyano-formimidic acid esters of general formula 
XXI 

Wherein 

R13 denotes a C1_1O-alkyl group, but preferably a methyl 
or ethyl group. 

The reaction is preferably carried out in the presence of 
polar solvents, e.g. acetone, ethanol, dimethylformamide, 
1,4-dioXane, dimethylacetamide or N-methyl-pyrrolidone, 
and at temperatures betWeen 0° C. and +50° C., but prefer 
ably at ambient temperature (see also: C. BaZZano, C. P. 
Vanoni, M. Mondoni, A. GallaZZi, E. Cereda and A. Donetti, 
Eur. J. Med. Chem. 21: 27—33 [1986]). 

o) In order to prepare compounds of general formula I 
Wherein T has the meanings given for T hereinbefore With 
the eXception of the hydrogen atom and R2 denotes a 
straight-chained C1_5-alkyl group or a phenyl or phenylm 
ethyl group, Wherein the alkyl group in the III-position and 
the above-mentioned aromatic groups are each substituted 
by an R8“R9N—CH=N— group and R8“ and R9, Which 
may be identical or different, denote hydrogen atoms or 
C1_3-alkyl groups: 

Reacting compounds of general formula XXII 

Wherein 

n, R, R1, R3, T“, Y and Z are as hereinbefore de?ned and 
RM’ denotes a straight-chained C1_5-alkyl group or a 
phenyl or phenylmethyl group, Wherein the alkyl group 
in the III-position and the above-mentioned aromatic 
groups are each substituted by an NC—N=CH— 
NH— group, 

With amines of general formula XIV 

Wherein 

R8“ and R9 are as hereinbefore de?ned. 
The reaction is preferably carried out using polar solvents, 

e.g. alcohols such as methanol or ethanol, ethers such as 
tetrahydrofuran or 1,4-dioXane, or dimethylformamide, 
dimethylacetamide, N-methyl-pyrrolidone, 
dimethylsulphoXide, Water or miXtures thereof, and at tem 
peratures betWeen 0° C. and +70° C., preferably at ambient 
temperature (see also: C. BaZZano, P. C. Vanoni, M. 
Mondani, A. GallaZZi, E. Cereda and A. Donetti Eur. J. Med. 
Chem. 21: 27—33 [1986]; and A. Donetti, E. Cereda, E. 
Bellora, A. GallaZZi, C. BaZZano, P. C. Vanoni, P. del 
Soldato, R. Micheletti, F. Pagani and A. Giachetti, J. Med. 
Chem. 27: 380 [1984]). 

p) In order to prepare compounds of general formula I 
Wherein T denotes a T1T2N— group: 

Reacting isocyanates of general formula XXIII 

O:C:N—(R2“CR3)—CO—NR4—(CH2),,—R (XXIII) 

Wherein 

R2“, R3, R4, R and n are as hereinbefore de?ned, 
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With amines of general formula XXIV 

T1T2N—H (XXIV) 

wherein 

T1 and T2 are as hereinbefore de?ned. 
The reaction is carried out at temperatures betWeen 0° C. 

and 150° C., preferably +20° C. and 100° C., and optionally 
in the presence of anhydrous solvents, e.g. tetrahydrofuran, 
1,4-dioXane, dimethylformamide, dimethylacetamide, 
N-methyl-2-pyrrolidone or 1,3-dimethyl-2-imidaZolidinone. 

q) In order to prepare compounds of general formula I 
Wherein R2 has the meanings given for R2“ hereinbefore, T 
denotes a hydrogen atom and Z denotes a bond: 

Cleaving the Boc group from compounds of general 
formula XXV 

Wherein 

n, R, R1, R2“, R3 and Y are as hereinbefore de?ned, 
With tri?uoroacetic acid in dichloromethane (see also: M. 
BodansZky, “Principles of Peptide Synthesis”, Springer 
Verlag, 1984, page 64) or the 9—?uorenylmethoxycarbonyl 
group from compounds of general formula XXVI 

Wherein 

n, R, R1, R2“, R3 and Y are as hereinbefore de?ned and 
R14 denotes a ?uoren-9-yl-methyl group, 

With a 20 to 50% solution of piperidine in dimethylforma 
mide (see also: M. BodansZky, “Principles of Peptide 
Synthesis”, Springer-Verlag, 1984, page 66). 

r) In order to prepare compounds of general formula I 
Wherein a hydrogen atom of an HN<, HN= or H2N— group 
present in the group R2 is replaced by an alkoXycarbonyl 
group having a total of 2 to 7 carbon atoms or by a 
phenylalkoXycarbonyl group having 1 to 6 carbon atoms in 
the alkyl moiety or by a phenyloXycarbonyl, R15—CO— 
O—(R1°CR17)—O—CO— or (R18O)PO(OR19)— group: 

Reacting a compound of general formula I 

Wherein 

R, R1 to R3, T, Z, Y and n are as hereinbefore de?ned, With 
the proviso that R2 must contain at least one free HN<, 
HN= or H2N— group, With a compound of general 
formula XXVII 

X3—W (XXVII) 

Wherein 
W denotes an alkoXycarbonyl group having a total of 2 to 

7 carbon atoms, a phenylalkoXycarbonyl group having 
1 to 6 carbon atoms in the alkyl moiety, a phenyloXy 
carbonyl group, or an R15—CO—O—(R1°CR17)— 
O—CO— or (R18O)PO(OR19)— group, Wherein R15 
to R19 are as hereinbefore de?ned, and X3 denotes a 
leaving group such as a halogen atom or an aryloXy 
group e.g. a chlorine or bromine atom or a 

p-nitrophenoXy group. 
The reaction is conveniently carried out in a solvent such 

as tetrahydrofuran, methylene chloride, chloroform, ethyl 
acetate or dimethylformamide, appropriately in the presence 
of a base such as sodium carbonate, potassium carbonate or 
sodium hydroXide solution or in the presence of a tertiary 
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organic base such as triethylamine, N-ethyl 
diisopropylamine, N-methyl-morpholine or pyridine, Which 
may simultaneously be used as solvent, at temperatures 
betWeen —30° and 100° C., but preferably at temperatures 
betWeen —10° and 60° C. 

s) In order to prepare compounds of general formula I 
Wherein T denotes a T‘NH— group and Z denotes a CO— 
group: 

Reacting isocyanates of general formula XXVIII 

T'N:c:o (XXVIII) 

Wherein T‘ is as hereinbefore de?ned, With compounds of 
general formula III 

Wherein 

n, R, R1, R2“, R3 and Y are as hereinbefore de?ned. 
The reaction is carried out at temperatures between 00 and 

150° C., preferably at temperatures betWeen 20° and 100° 
C., and optionally in the presence of anhydrous solvents, e.g. 
tetrahydrofuran, 1,4-dioXane, dimethylformamide, 
dimethylacetamide, N-methyl-2-pyrrolidone or 1,3 
dimethyl-2-imidaZolidinone. 
The amino acid derivatives of general formula I according 

to the invention contain at least one chiral centre. If, in 
addition, the group T is chiral, the compounds may occur in 
the form of tWo diastereomeric pairs of antipodes. The 
invention includes the individual isomers as Well as the 
miXtures thereof. 
The diastereomers are separated on the basis of their 

different physico-chemical properties, e.g. by fractionatal 
crystallisation from suitable solvents, by high-pressure liq 
uid or column chromatography using chiral or preferably 
achiral stationary phases. 
The racemates covered by general formula I are separated, 

for eXample, by HPLC on suitable chiral stationary phases 
(e.g. Chiral AGP, Chiralpak Racemates Which contain 
a basic function can also be separated by means of their 
diastereomeric, optically active salts Which are formed on 
reacting With an optically active acid, e. g. (+)- or (—)-tartaric 
acid, (+)- or (—)-diacetyltartaric acid, (+)- or (—) 
monomethyltartrate or (+)-camphorsulphonic acid. 

According to a conventional method of isomer separation, 
the racemate of a compound of general formula I is reacted 
With one of the above-mentioned optically active acids in 
equimolar quantities in a solvent and the crystalline, 
diastereomeric, optically active salts obtained are separated 
using their different solubilities. This reaction may be car 
ried out in any kind of solvent provided that it has a suf?cient 
difference as regards the solubility of the salts. Preferably, 
methanol, ethanol or miXtures thereof, for eXample in a ratio 
by volume of 50:50, are used. Then each of the optically 
active salts is dissolved in Water, neutralised With a base 
such as sodium carbonate or potassium carbonate and in this 
Way the corresponding free compound is obtained in the (+) 
or (—)- form. 
By carrying out the methods of synthesis described above 

With a reagent containing the corresponding amino acid in 
the (R)-con?guration, only the (R)-enantiomer or a miXture 
of tWo optically active diastereomeric compounds covered 
by general formula I is obtained. 

The starting materials of general formulae II, V, VII, IX, 
X, XI, XII, XIII, XIV, XVI, XX, XXI, XXIV, and XXVIII 
required to synthesise the compounds of general formula I as 
Well as the amino acids used are commercially available or 
are prepared by methods knoWn from the literature. Acids of 
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formula IV are obtained, for example, under the conditions 
of a Schotten-Baumann reaction from the corresponding 
ot-amino acids and compounds of general formula II (see 
also: M. BodansZky and A. BodansZky, “The Practice of 
Peptide Synthesis”, Springer-Verlag, 1984, pages 9—30). 
Esters of general formula VI may be synthesised analo 
gously under the conditions of a peptide coupling reaction, 
ie using TBTU for example, from corresponding ot-amino 
acid esters and compounds of general formula T—Z—OH. 
Isocyanates of general formula XXIII can readily be pre 
pared from ot-amino acid derivatives of general formula III 
Wherein R1 denotes a hydrogen atom and the other groups 
are as hereinbefore de?ned, or from the hydrochlorides 
thereof, by reacting With phosgene, diphosgene or triphos 
gene in the presence of pyridine (see also: J. S. NoWick, N. 
A. PoWell, T. M. Nguyen and G. Noronha, J. Org. Chem. 57, 
7364—7366 [1992]). 

The compounds of general formula I obtained may be 
converted into the physiologically acceptable salts thereof 
With inorganic or organic acids, particularly for pharmaceu 
tical applications. Examples of suitable acids include hydro 
chloric acid, hydrobromic acid, phosphoric acid, nitric acid, 
sulphuric acid, methanesulphonic acid, p-toluenesulphonic 
acid, acetic acid, fumaric acid, succinic acid, lactic acid, 
mandelic acid, malic acid, citric acid, tartaric acid or maleic 
acid. 

Moreover, the neW compounds of formula I thus obtained, 
if they contain a carboxy group, may if desired be converted 
subsequently into the addition salts thereof With inorganic or 
organic bases, and more especially for pharmaceutical uses 
into the physiologically acceptable addition salts thereof. 
Examples of suitable bases include sodium hydroxide, 
potassium hydroxide, ammonia, cyclohexylamine, 
dicyclohexylamine, ethanolamine, diethanolamine and tri 
ethanolamine. 

The neW compounds of general formula I, With the 
exception of those compounds Wherein T denotes a hydro 
gen atom and at the same time Z denotes a bond, and the 
physiologically acceptable salts thereof, have NPY 
antagonistic properties and shoW good af?nity in NPY 
receptor binding studies. The compounds exhibit NPY 
antagonistic properties both in vivo and in vitro in the 
pharmacological test systems described hereinafter. 

In order to demonstrate the affinity of compounds of 
general formula I for human NPY-receptors and their 
antagonistic properties the folloWing tests Were carried out: 
A. Studies of binding With SK-N-MC cells (expressing the 
human Yl-receptor) 

The cells are detached using a mixture of 0.02% EDTA in 
PBS and resuspended in 10 ml of incubation medium 
(MEM/25 mM Hepes+0.5% BSA, 50 pM PMSF, 0.1% 
bacitracin, 3.75 mM CaCl2) per 40 million cells approx. 
After 5 minutes’ centrifuging (150><g) the pellet is resus 
pended in the same volume and, after a further Washing step 
in 10 ml of incubation medium, counted and diluted to 1.25 
million cells/ml. Then 200 pl of a suspension of 1.25 million 
cells/ml is incubated for 3 hours at ambient temperature With 
25 pl of a 300 pM solution of [125I]-Bolton-Hunter-NPY and 
increasing concentrations (10-11 to 10_6M) of the test 
substances, Whilst maintaining a total volume of 250 pl. 
Incubation is ended by centrifuging (10 minutes at 3000><g 
and 4° C.). After Washing once With PBS, the radioactivity 
of the pellet is measured in a gamma counter. The radioac 
tivity thus obtained represents the sum of speci?c and 
non-speci?c binding of [125I]-Bolton-Hunter-NPY. The pro 
portion of non-speci?c binding is de?ned as that radioac 
tivity Which is bound in the presence of 1 pM NPY. The IC5O 
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values of the unlabelled test substances are determined 
graphically. They represent the concentration of the test 
substance in question at Which the speci?c binding of 
[125I]-Bolton-Hunter-NPY to the NPY-Y1 receptor is inhib 
ited by 50%. 
A=(R)-N2-[(Bis(4-bromphenyl)acetyl]-N-[(4 

hydroxyphenyl)-methyl]-argininamide-formiate, 
B=(R)-N2-(Diphenylacetyl)-N-[[4-(2-hydroxyethyl)phenyl] 

-methyl]argininamide, 
C=(R)-N2-(Diphenylacetyl)-N-[(4-hydroxyphenyl)methyl] 

argininamide-acetate, 
D=(R)-N2-(Diphenylacetyl)-N-[[(4-(hydroxymethyl) 

phenyl]-methyl]-argininamide-hydrate, 
E=N2-(Diphenylacetyl)-N-[(4-hydroxy-3-methylphenyl] 

methyl]-argininamide-acetate, 
F=(R,S)-3-[3-(aminoiminomethyl)phenyl]-N2 
(diphenylacetyl)-N-[(4-hydroxyphenyl)methyl] 
alaninamide-hydrochloride, 

G=(R)-N2-(Diphenylacetyl-N-[(4-hydroxyphenyl)methyl] 
N-methyl-argininamide, 

H=(R,S)-N2-(Diphenylacetyl)-N-[(4-hydroxyphenyl) 
methyl]-N5-(1H-imidaZol-2-yl)-ornithinamide, 

I=N-[(3,5-Dimethyl-4-hydroxyphenyl)methyl]-N2 
(diphenylacetyl)-argininamide-acetate, 

K=N2-(Diphenylacetyl)-N-[(4-methoxyphenyl)methyl] 
argininamide-acetate, 

L=(R)-N-[[4-[(4,5-Dihydro-5,5-dimethyl-2,4(3H)-dioxo 
1H-imidaZol-3-yl)methyl]phenyl]methyl]-N2 
(diphenylacetyl)-argininamide-diacetate, 

M=(R,S)-N-[(4-Hydroxyphenyl)methyl]-N5-(1H-imidaZol 
2-yl)-N2-(2-naphthoyl)-ornithinamide-hydrochloride, 

N=(R,S)-N-[(4-Hydroxyphenyl)methyl]-N5-(1H-imidaZol 
2-yl)-N2-[[2-naphthyl)amino]carbonyl]-ornithinamide, 

O=(R,S)-3-[4-(4,5-Dihydro-1H-imidaZol-2-yl)phenyl]-N2 
(diphenylacetyl)-N-[4-hydroxyphenyl)methyl] 
alaninamide-hydrochloride and 

P=(R,S)-6-(Aminoiminomethyl)-N2-(diphenylacetyl)-N-[ 
(4-hydroxyphenyl)methyl-norleucinamide 
hydrochloride. 
The obtained values are shoWn beloW in Table 1. 

TABLE 1 

Substance 

wozzrw~mommoow> 
B. NPY-antagonism in vitro 
Male rats (CHbb: THOM, 300 to 350 g) are given heparin 

(100 IU, iv.) and the animals are then killed by a bloW to the 
back of the neck. The abdomen is opened along the centre 
of the body and the left kidney is removed after the insertion 
of catheters in the renal artery, renal vein and ureter. The 
isolated kidney is immediately perfused With a modi?ed 
Krebs-Ringer solution having the folloWing composition (4 
ml/minute): 
NaCl 118.0 mmol/l 
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KHZPO4 1.2 mmol/l 
KCl 4.8 mmol/l 
HgSO4 1.2 mmol/l 
CaCl2 2.5 mmol/l 
NaHCO3 25.0 mmol/l 
Glucose 6.5 mmol/l 
A mixture of 95% O2/5% CO2 is passed through the 

solution Which is kept at a temperature of 37° C. The 
perfusion pressure is measured continuously using a pres 
sure gauge. After a 60 minute stabilisation period the per 
fusion rate is adjusted so as to obtain a perfusion pressure of 
approximately 100 mm Hg. After a further 30 minutes the 
experiment is started and NPY (1 pM) is administered as a 
bolus (0.1 ml) at 15 minute intervals until the pressure 
increase observed reaches a constant value. The compounds 
to be tested are given in the form of a continuous infusion 
over a period of 5 minutes and then NPY is injected. After 
a 30 minute Wash-out period the next highest concentration 
of test substance is investigated. 3 to 5 different concentra 
tions of the particular compound are tested on each occasion. 
Concentration/activity curves can be obtained by plotting 
the percentage inhibition of the NPY activity against the 
logarithm of the concentration (mol/l) of the compound. 

The obtained values are shoWn in Table 2. 

TABLE 2 

Substance pIC5U (mol/l) 

C 7.15 
F 7.70 
K 6.70 

C. In vivo NPY-antagonism 
Male rats of normal blood pressure (ChbbzTHOM, 300 to 

350 g) are anaesthetised With sodium hexobarbital (150 
mg/kg, i.p.). After intubation of the trachea the animals are 
pithed by introducing a blunt needle through the eye into the 
spinal bone marroW channel. The animals are ventilated With 
oxygen-rich ambient air using a respiratory pump (20 
strokes/minute). A cannula is inserted in the left carotid 
artery and the arterial blood pressure is measured using a 
pressure gauge (Braun Melsungen Combitrans) connected to 
a recording device. For injection purposes a catheter is 
placed in the left jugular vein through Which heparin is 
administered (200 IU/kg, i.v.). After the blood pressure has 
been stabilised, the animals are given 2 bolus injections of 
NPY (10 pig/kg, i.v.) at intervals of 15 minutes. The average 
increase in diastolic blood pressure is taken as the reference 
value (=100%). The test substances are injected in increas 
ing doses (4 to 6 doses) at intervals of 15 minutes. One 
minute after administration of the test substance, NPY is 
administered. 

The antagonistic effect of the test substances is deter 
mined by plotting the percentage inhibition of the NPY 
induced blood pressure effects against the logarithm of the 
concentration of active substance. 

The obtained values are shoWn in Table 3. 

TABLE 3 

Substance pID5U (mol/kg) 

C 6.73 
F 6.82 
K 6.48 

In vieW of their pharmacological properties, the com 
pounds of general formula I (With the exception of those 
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compounds Where T denotes a hydrogen atom and Z simul 
taneously denotes a bond), and the physiologically accept 
able salts thereof are suitable for treating cardiovascular 
diseases, eg for treating high blood pressure, chronic 
cardiac insuf?ciency, coronary heart disease, such as Angina 
pectoris, myocardial infarction and syndrome X, and also for 
treating subarachnoidal bleeding, chronic kidney failure, 
tumour diseases such as phaeochromocytoma, under-active 
thyroid and obesity and diabetes. 
The dosage required to achieve this activity is 

expediently, by intravenous route, 0.01 to 3 mg/kg of body 
Weight, preferably 0.1 to 1 mg/kg of body Weight, and by 
oral route 0.1 to 10 mg/kg of body Weight, preferably 1 to 
10 mg/kg of body Weight, given 1 to 3 times a day. 

For this purpose, the compounds of general formula I 
prepared according to the invention may be incorporated, 
optionally together With other active substances such as 
agents for loWering blood pressure, ACE-inhibitors, diuret 
ics and/or calcium antagonists, together With one or more 
inert conventional carriers and/or diluents, eg with corn 
starch, lactose, glucose, microcrystalline cellulose, magne 
sium stearate, polyvinylpyrrolidone, citric acid, tartaric acid, 
Water, Water/ethanol, Water/glycerol, Water/sorbitol, Water/ 
polyethyleneglycol, propyleneglycol, cetylstearyl alcohol, 
carboxymethylcellulose or fatty substances such as hard fat 
or suitable mixtures thereof, in conventional galenic prepa 
rations such as plain or coated tablets, capsules, poWders, 
suspensions or suppositories. 

Thus, for the combinations mentioned above, other active 
substances Which may be used include for example 
bendro?umethiaZide, chlorothiaZide, hydrochlorothiaZide, 
spironolactone, benZthiaZide, cyclothiaZide, ethacrinic acid, 
furosemide, metoprolol, praZosine, atenolol, propranolol, 
(di)hydralaZine-hydrochloride, diltiaZem, felodipine, 
nicardipine, nifedipine, nisoldipine, nitrendipin, captopril, 
enalapril, lisinopril, cilaZapril, quinapril, fosinopril and 
ramipril. The dosage for these active substances is appro 
priately 1/5 of the loWest dose normally recommended up to 
1/1 of the normally recommended dose, i.e. for example 15 
to 200 mg of hydrochlorothiaZide, 125 to 2000 mg of 
chlorothiaZide, 15 to 200 mg of ethacrinic acid, 5 to 80 mg 
of furosemide, 20 to 480 mg of propranolol, 5 to 60 mg of 
felodipine, 5 to 60 mg of nifedipine or 5 to 60 mg of 
nitrendipine. 
The invention further relates to the use of the compounds 

of general formula I (With the exception of those compounds 
Wherein T denotes a hydrogen atom and Z at the same time 
denotes a bond), as useful adjuvants for the production and 
puri?cation (af?nity chromatography) of antibodies and, 
after appropriate radioactive labelling, eg by direct label 
ling With 1251 or 1311 or by tritiation of suitable precursors, 
for example by replacing halogen atoms With tritium, in RIA 
and ELISA assays and as diagnostic or analytical aids in 
neurotransmitter research. 
The Examples Which folloW are intended to illustrate the 

invention: 
Preliminary remarks 
“Mp” denotes “melting point”, “Decomp.” denotes 

“decomposition”. Satisfactory elementary analysis, IR, UV, 
1H-NMR and generally mass spectra as Well have been 
obtained for all the compounds. Unless otherWise speci?ed, 
Rf values Were determined using TLC ready-made silica gel 
plates 60 F254 Merck, Darmstadt, Article No. 5729) and 
an eluant consisting of n-butanol/glacial acetic acid/Water= 
4/1/1 (v/v/v), Without chamber saturation. If there is no 
detailed information on the con?guration, it is left open 
Whether it is the (R)-enantiomer or Whether partial or even 
total racemisation has occurred. 
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EXAMPLE 1 

(R)-N-[[4-(Acetylamino)phenyl]methyl]-N2 
(diphenylacetyl)-argininamide-acetate 

a) (R)-N5-[Amino(nitroimino)methyl]-N2-(diphenylacetyl) 
ornithine 

To a suspension of 50 g (0.228 mol) H-D-Arg(NO2)-OH 
in 400 ml of tetrahydrofuran Was added a solution of 9.12 g 
(0.228 mol) sodium hydroxide in 100 ml of Water. Then, 
Within 30 minutes, a solution of 52.6 g (0.228 mol) diphe 
nylacetyl chloride in 400 ml of tetrahydrofuran and a 
solution of 9.12 g (0.228 mol) of sodium hydroxide in Water 
Were simultaneously added dropWise to the mixture Without 
any external cooling. The mixture Was stirred for a further 12 
hours at ambient temperature and then the solvents Were 
distilled off under a Water jet vacuum. The oily residue 
remaining Was dissolved in 600 ml of Water and the aqueous 
solution obtained Was then acidi?ed With 230 ml of 1N 
aqueous hydrochloric acid. The precipitate obtained Was 
taken up in 500 ml of ethyl acetate, then the ethyl acetate 
solution Was thoroughly Washed With Water, dried over 
sodium sulphate and freed from solvent in vacuo. After 
recrystallisation from acetone, 80.0 g (85% of theory) of 
colourless crystals Were obtained, m.p. 80° C. 

IR (KBr): 1710 (C=O), 1655 (C=O) cm-1 
ESI-MS: (M—H)_=412 (calculated: 412) 

b) (R)-N-[[4-(Acetylamino)phenyl]methyl]-N5-[amino 
(nitroimino)methyl]-N2-(diphenylacetyl)-ornithinamide 

To a solution of 0.82 g (1.98 mMol) (R)-N5-[amino 
(nitroimino)methyl]-N2-(diphenylacetyl)ornithine in 10 ml 
of tetrahydrofuran, cooled With crushed ice and ethanol, 
Were added successively 0.202 g (2.0 mMol) of N-methyl 
morpholine and 0.273 g (2.0 mMol) of isobutylchlorocar 
bonate and, after 15 minutes’ stirring With external cooling, 
0.328 g (2.0 mMol) of 4-(amino-methyl)-acetanilide (m.p.: 
126°—127° C., prepared in 77% yield by catalytic hydroge 
nation of 4-cyano-acetanilide in the presence of ammonia 
and Raney nickel). The mixture Was alloWed to come up to 
ambient temperature, suction ?ltered to remove the 
precipitate, the ?ltrate Was evaporated doWn in vacuo, the 
residue Was taken up in Warm ethyl acetate/methanol, ?l 
tered and the colourless crystals obtained Were thoroughly 
Washed With methanol. 

Yield 700 mg (63% of theory). 
IR (KBr): 1640, 1665, 1690 cm-1 (C=O) 
EI-MS: 

(M+Na)+=582 
c) (R)-N-[[4-(Acetylamino)phenyl]methyl]-N2 
(diphenylacetyl)-argininamide-acetate 4 

A solution of 0.59 g (1.0545 mol) of (R)-N-[[4 
acetylamino)-phenyl]methyl]-N -[amino(nitroimino) 
methyl]-N 2-(diphenylacetyl)-ornithinamide in 150 ml of 
80% aqueous acetic acid Was hydrogenated in the presence 
of 0.25 g of palladium black at 40° C. under 5 bar of 
hydrogen pressure until the uptake of hydrogen had ceased. 
The catalyst Was ?ltered off, the ?ltrate Was evaporated 
doWn in vacuo, mixed tWice With 10 ml of Water and 
evaporated doWn once again. The residue Was decocted With 
ether and then With acetone and ?nally digested With a 
mixture of 95% acetone and 5% EtOH (v/v), the above 
compound being obtained in the form of colourless crystals. 

M.p.: 175°—177° C. 
Yield: 0.4 g (66% of theory), Rf=0.60. 
IR (KBr): 1650—1680 cm-1 (C=O) 

EXAMPLE 2 

(R)-N2-(Diphenylacetyl)-N-[[4 
(ethoxycarbonylamino)phenyl]-methyl] 

argininamide-acetate 
a) (R)-N5-[Amino(nitroimino)methyl]-N2-(diphenylacetyl) 
N-[[4-(ethoxycarbonylamino)phenyl]methyl] 
ornithinamide 
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Prepared analogously to Example 1b) from (R)-N5 

[amino(nitroimino)methyl]-N2-(diphenylacetyl)-ornithine, 
[4-(ethoxycarbonylamino)phenyl]methylamine (Mp.: 
96°—98° C., prepared in a 64% yield from 
4-(ethoxycarbonylamino)benZonitrile by catalytic hydroge 
nation in the presence of 1N HCl and 5% palladium/animal 
charcoal as catalyst) and isobutylchlorocarbonate in a yield 
of 70% of theory. 

Mp.: 154°—156° C. (diisopropylether). 
IR (KBr): 1700, 1678, 1640—1660 cm-1 (C=O, C=N) 
ESI-MS: 

(M+K)+=628 
b) (R)-N2-(Diphenylacetyl)-N-[[4-(ethoxycarbonylamino) 
phenyl]methyl]-argininamide-acetate 

Prepared analogously to Example 1c) from (R)-N5 
[amino(nitroimino)methyl)-N2-(diphenylacetyl)-N-[[4 
(ethoxycarbonyl-amino)phenyl]methyl]-ornithinamide by 
catalytic hydrogenation in the presence of palladium black 
and 80% aqueous acetic acid in a yield of 74% of theory. 
Colourless crystals, mp. 152°—154° C. Rf=0.71. 
IR (KBr): 1640, 1680, 1710, 1730 cm-1 (C=O, C=N) 

EXAMPLE 3 

(R)-N2-(Diphenylacetyl)-N-(phenylmethyl) 
argininamide-acetate 

a) (R)-N5-[Amino(nitroimino)methyl]-N2-(diphenylacetyl) 
N-(phenylmethyl)-ornithinamide 

Prepared analogously to Example 1b) from (R)-N5 
[amino(nitroimino)methyl]-N2-(diphenylacetyl)-ornithine, 
benZylamine and isobutylchlorocarbonate in a yield of 89% 
of theory. 

Mp.: 195°—197° C. (ethyl acetate). 
IR (KBr): 1640 cm'1 (c=o, C=N) 

b) (R)-N2-(Diphenylacetyl)-N-(phenylmethyl) 
argininamide acetate 

Prepared analogously to Example 1c) from (R)-N5 
5 [amino(nitroimino)methyl]-N2-(diphenylacetyl)-N 

(phenylmethyl)-ornithinamide by catalytic hydrogenation in 
the presence of palladium black and 80% aqueous acetic 
acid in a yield of 97% of theory. Colourless amorphous 
substance, Rf=0.75. 

IR (KBr): 1665 cm'1 (C=O) 

EXAMPLE 4 

(R)-N2-(Diphenylacetyl)-N-[(4-methylphenyl) 
methyl]-argininamide-acetate 

a) (R)-N5-(Amino(nitroimino)methyl]-N2-(diphenylacetyl) 
N-[(4-methylphenyl)methyl]-ornithinamide 

Prepared analogously to Example 1b) from (R)-N5 
[amino(nitroimino)methyl]-N2-(diphenylacetyl)-ornithine, 
(4-methylphenyl)methylamine and isobutylchlorocarbonate 
in a yield of 77% of theory. 

Mp.: 202°—204° C. (ethyl acetate). 
IR (KBr): 1640 cm-1 (C=O) 
ESI-MS: 
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(M+K)+=555 
b) (R)-N2-(Diphenylacetyl)-N-[(4-methylphenyl)methyl] 
argininamide-acetate 

Prepared analogously to Example 1c) from (R)-N5 
[amino(nitroimino)methyl]-N2-(diphenylacetyl)-N-[(4 
methylphenyl)-methyl]-ornithinamide by catalytic hydroge 
nation in the presence of palladium black and 80% aqueous 
acetic acid in a yield of 77% of theory. 

Colourless amorphous substance, Rf=0.76. 
IR (KBr): 1655 cm'1 (C=O) 

EXAMPLE 5 

(R)-N-[2-(4-Hydroxyphenyl)ethyl]-N2-[[5-(2 
phenylethoxy)-1H-indol-2-yl]carbonyl] 

argininamide-acetate 
a) 2-Nitro-5-(2-phenylethoxy)-toluene 

To a sodium ethoxide solution prepared from 15 g (0.652 
Mol) of sodium and 500 ml of anhydrous ethanol Were 
added, successively, 100 g (0.653 Mol) of 5-hydroxy-2 
nitrotoluene and 90 ml (121.95 g=0.659 Mol) of 
2-phenylethylbromide and the mixture Was re?uxed for 5 
hours. A further 50 ml (0.366 Mol) of 2-phenylethylbromide 
Were added and again the mixture Was re?uxed for 10 hours. 
The solvent Was distilled off in vacuo, the residue Was taken 
up in ether and extracted several times With dilute sodium 
hydroxide solution. The ethereal phase Was evaporated 
doWn, the residue Was stirred thoroughly With 400 ml of 
petroleum ether 35/60. The crystals obtained Were suction 
?ltered and Washed With petroleum ether. 

Yield: 95.2 g (57% of theory) of pale yelloW crystals 

IR (CH2Cl2): 1340, 1515 cm1 (N02) 
b) [2-Nitro-5-(2-phenylethoxy)phenyl]pyroracemic acid 

To the clear solution obtained by adding 43.7 g (0.389 
Mol) of potassium tert.butoxide to a mixture of 420 ml of 
anhydrous ether and 162 ml of anhydrous ethanol Were 
added 50.6 ml (54.4 g=0.373 Mol) of diethyloxalate 
(Whereupon a cloudy ochre-coloured mixture Was formed) 
and, 30 minutes later, a solution of 95 g (0.369 Mol) of 
2-nitro-5-(2-phenylethoxy)-toluene in 100 ml of anhydrous 
ether. The mixture Was then re?uxed for 4 hours and kept at 
ambient temperature for 36 hours. The black/violet precipi 
tate Was ?ltered off, Washed thoroughly With dry ether and 
dried in the air. Yield of potassium salt of ethyl [2-nitro-5 
(2-phenylethoxy)phenyl]pyroracemate: 101.5 g (70% of 
theory). 

98.0 g (0.248 Mol) of this potassium salt Were stirred With 
800 ml of Water, adjusted to pH 8—9 With dilute sodium 
hydroxide solution and stirred overnight at ambient tem 
perature. The solution Was ?ltered, the ?ltrate Was carefully 
mixed With concentrated hydrochloric acid until the precipi 
tation reaction had ended. The bright yelloW acid precipi 
tated Was taken up in dichloromethane, the solution Was 
Washed With Water, dried over sodium sulphate and evapo 
rated doWn in vacuo. 87.0 g (74% of theory) of pale yelloW 
crystals Were obtained, m.p. 100°—105° C. 

IR (CHZCIZ): 1738, 1790 cm-1 (C=O) 
ESI-MS: M+=329 

c) 5-(2-Phenylethoxy)-1H-indol-2-carboxylic acid 
15.0 g (0.0456 Mol) of [2-nitro-5-(2-phenylethoxy) 

phenyl]pyroracemic acid Were dissolved in a solution of 65 
ml of conc. ammonia and 28 ml of Water. A solution of 85 
g (0.306 Mol) of iron(II)-sulphate-heptahydrate in 93 ml of 
Water Was rapidly added thereto, the mixture Was heated 
over a steam bath for 1 hour and re?uxed for 30 minutes. 
The mixture Was ?ltered While hot and the precipitate Was 
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34 
Washed thoroughly With 75 ml of 5% aqueous ammonia. The 
combined ?ltrates, still hot, Were acidi?ed With conc. hydro 
chloric acid against congo red. After cooling, they Were 
extracted exhaustively With ethyl acetate and further pro 
cessed in the usual Way. 9.0 g (70% of theory) of colourless 
crystals Were obtained, m.p. 184°—187° C. (aqueous 
ethanol). 

IR (KBr): 1685 cm-1 (C=O) 
MS: M+=281 

d) (R)-N2-(tert.Butoxycarbonyl)-N-[2-(4-hydroxyphenyl) 
ethyl]-N5-[amino(nitroimino)methyl]-ornithinamide 

To a mixture of 1.0 g (3.13 M01) of Boc-D-Arg(NO2)-OH, 
0.57 g (3.28 mMol) of tyramine-hydrochloride, 0.91 ml 
(0.66 g=6.53 mMol) of triethylamine and 20 ml of anhy 
drous acetonitrile Were added 1.05 g (3.27 mMol) of TBTU, 
With stirring and external cooling With ice Water. The 
mixture Was alloWed to come up to ambient temperature and 
stirring Was continued overnight under these conditions. The 
precipitate Was ?ltered off, the ?ltrate Was evaporated doWn 
in vacuo, the residue Was distributed betWeen Water and 
ethyl acetate. The ethyl acetate phase Was then puri?ed by 
column chromatography on silica gel (Macherey-Nagel, 
35—70 mesh ASTM) using dichloromethane/methanol/ 
cyclohexane/conc. aqueous ammonia=68/15/15/2 (v/v/v/v). 
0.8 g (58% of theory) of the title compound Were obtained 
in the form of an amorphous foam, Rf0.49 (Macherey-Nagel 
Polygram® SIL G/UV254, ready-made ?lms for TLC; elu 
ant: dichloromethane/methanol/cyclohexane/conc. aqueous 
ammonia=68/15/15/2 (v/v/v/v)). 
ESI-MS: 

(M+Na)+=461 
e) (R)-N5-[Amino(nitroimino)methyl]-N-[2-(4 
hydroxyphenyl)-ethyl]-ornithinamide-tri?uoroacetate 

To a solution of 0.8 g (1.82 mMol) of (R)-N5-[amino 
(nitroimino)methyl]-N2-(tert.-butoxycarbonyl)-N-[2-(4 
hydroxyphenyl)ethyl]-ornithinamide in 20 ml of 
dichloromethane, externally cooled With crushed ice/ 
ethanol, Were added 2.5 ml of tri?uoroacetic acid, then the 
mixture Was alloWed to come up to ambient temperature and 
stirred for a further 4 hours at this temperature. The clear 
solution obtained Was evaporated doWn in a Water jet 
vacuum and combined tWice With 10 ml of Water and once 
With 10 ml of toluene and then dried once more. The 
amorphous (R)-N5-[amino(nitroimino)-methyl]-N-[2-(4 
hydroxyphenyl)ethyl]-ornithinamide-tri?uoroacetate 
obtained (0.61 g, 74% of theory), Rf0.33 (test conditions as 
in Example 5d) Was further processed Without any more 
puri?cation. 

EI-MS: (M+H)+=339; (2M+H)+=677 
f) (R)-N5-[Amino(nitroimino)methyl]-N-[2-(4 
hydroxyphenyl)-ethyl]-N2-[[5-(2-phenylethoxy)-1H-indol 
2-yl]carbonyl]-ornithinamide 

To a mixture of 0.61 g (1.35 mMol) of (R)-N5-[amino 
(nitroimino)methyl]-N-[2-(4-hydroxyphenyl)ethyl] 
ornithinamide-tri?uoroacetate, 0.52 g (1.85 mMol) of 5-(2 
phenylethoxy)-1H-indole-2-carboxylic acid, 0.56 ml (0.407 
g=4.02 mMol) of triethylamine and 9 ml of anhydrous 
acetonitrile Were added, With stirring and external cooling in 
ice Water, 0.65 g (2.024 mMol) of TBTU. The mixture Was 
alloWed to come up to ambient temperature and stirred 
overnight at the same temperature. It Was evaporated doWn 
in vacuo, after the addition of a little methanol the residue 
Was distributed betWeen dichloromethane and Water and the 
dichloromethane phase Was column-chromatographed on 
silica gel (Macherey-Nagel, 35—70 mesh ASTM; 
dichloromethane/ethyl acetate/methanol/cyclohexane/conc. 
aqueous ammonia=59/25/7.5/7.5/1 (v/v/v/v)). 
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IR (KBr): 1630 cm'1 (C=O) 
ESI-MS: (M—H)_=680 

g) (R)-N-[2-(4-Hydroxyphenyl)ethyl]-N2-[[5-(2 
phenylethoxy)-1H-indol-2-yl]carbonyl]-argininamide 
acetate 

Prepared analogously to Example 1c) from (R)-N5 
[amino(nitroimino)methyl]-N-[2-(4-hydroxyphenyl)ethyl] 
N2-[[5-(2-phenyl-ethoxy)-1H-indol-2-yl]carbonyl] 
ornithinamide by catalytic hydrogenation in the presence of 
palladium black and 80% aqueous acetic acid in a yield of 
53% of theory. Colourless foam, Rf 0.73. 

IR (KBr): 1620—1670 cm-1 (C=O, C=N) 

EXAMPLE 6 

(R)-N2-(Diphenylacetyl)-N-(3-hydroxypropyl) 
argininamide-acetate 

a) (R)-N5-[Amino(nitroimino)methyl]-N2-(diphenylacetyl) 
N-(3-hydroxypropyl)-ornithinamide 

Prepared analogously to Example 5d) from (R)-N5 
[amino (nitroimino)methyl]-N2-(diphenylacetyl)-ornithine 
and 3-amino-propanol in the presence of TBTU in a yield of 
46% of theory. 

Mp.: 178°—181° C. (dichloromethane/methanol/Water). 
IR (KBr): 1640, 1660 cm-1 (C=O, C=N) 
EI-MS: (M—H)_=649 

b) (R)-N2-(Diphenylacetyl)-N-(3-hydroxypropyl) 
argininamide-acetate 

Prepared analogously to Example 1c) from (R)-N5 
[amino(nitroimino)methyl]-N2-(diphenylacetyl)-N-(3 
hydroxypropyl)-ornithinamide by catalytic hydrogenation in 
the presence of palladium black and 80% aqueous acetic 
acid in a yield of 73% of theory. Colourless amorphous 
substance, Rf 0.44; soluble in Water. 

IR (KBr): 1635—1690 cm-1 (C=O, C=N) 

EXAMPLE 7 

(R)-N-[[4-[[(Dimethylamino)carbonyl]amino] 
phenyl]-methyl]-N2-(diphenylacetyl)-argininamide 

acetate 

a) (R)-N5-[Amino(nitroimino)methyl]-N-[[4-[[ 
(dimethylamino)carbonyl]amino]phenyl]methyl]-N2 
(diphenylacetyl)-ornithinamide 

Prepared analogously to Example 1b) from (R)-N5 
[amino(nitroimino)methyl]-N2-(diphenylacetyl)-ornithine 
and N,N-dimethyl-N‘-[4-(aminomethyl)phenyl]urea (mp.: 
114°—115° C., prepared in a yield of 83% of theory from 
N,N-dimethyl-N‘-(4-cyanophenyl)-urea by catalytic hydro 
genation in the presence of ammonia and Raney-nickel) and 
isobutylchlorocarbonate in a yield of 70% of theory. 

Colourless crystals m.p. 128°—130° C. 
IR (KBr): 1630—1690 cm'1 (c=o, C=N) 
ESI-MS: 

(M+Na)+=611 
b) (R)-N-[[4-[[(Dimethylamino)carbonyl]amino]phenyl] 
methyl]-N2-(diphenylacetyl)-argininamide-acetate 

Prepared analogously to Example 1c) from (R)-N5 
[amino(nitroimino)methyl]-N-[[4-[[(dimethylamino) 
carbonyl]amino]phenyl]methyl]-N2-(diphenylacetyl) 
ornithinamide by catalytic hydrogenation in the presence of 
palladium black and 80% aqueous acetic acid in a yield of 
68% of theory. Colourless crystals m.p. 162°—164° C. 
(acetone/ethanol=10/1 (v/v)) and Rf 0.53. 
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IR (KBr): 1640, 1660 cm'1 (C=N, c=o) 
ESI-MS: (M+H)+=544 

EXAMPLE 8 

N-[(4-Aminocarbonylaminophenyl)methyl]-N2 
(diphenylacetyl)-argininamide-acetate 

a) N5-[Amino(nitroimino)methyl]-N-[(4-aminocarbonyl 
aminophenyl)methyl]-N2-(diphenylacetyl)-ornithinamide 
To a solution of 702 mg (1.698 mMol) of (R)-N5-[amino 

(nitroimino)methyl]-N2-(diphenylacetyl)-ornithine, 280 mg 
(1.695 mMol) of [4-(aminomethyl)phenyl]urea (mp.: 
151°—153° C., prepared from 4-cyanophenyl-urea by cata 
lytic hydrogenation in the presence of ammonia and Raney 
nickel) and 0.17 g (1.68 mMol) of triethylamine in 20 ml of 
anhydrous dimethylformamide Was added 0.55 g (1.713 
mMol) of TBTU and the mixture Was stirred for 1 hour at 
ambient temperature. The solvent Was distilled off in a Water 
jet vacuum, the residue Was Washed thoroughly With Water 
and ?nally recrystallised from hot ethyl acetate. 0.5 g (53% 
of theory) of colourless crystals Were obtained, m.p. 
182°—183° C. 
IR (KBr): 1650, 1670 cm-1 (C=O, C=N) 

b) N-[(4-Aminocarbonylaminophenyl)methyl]-N2 
(diphenyl-acetyl)-argininamide-acetate 

Prepared analogously to Example 1c) from Ns-[amino 
(nitroimino)-methyl]-N-[(4-aminocarbonylamino-phenyl) 
methyl]-N2-(diphenylacetyl)-ornithinamide by catalytic 
hydrogenation in the presence of palladium black and 80% 
aqueous acetic acid in a yield of 77% of theory. Colourless, 
amorphous substance, Rf 0.57. 
IR (KBr): 1630—1690 cm-1 (C=O, C=N) 

EXAMPLE 9 

(R)-N-[(4-Hydroxyphenyl)methyl]-N2-[[5-(2 
phenylethoxy)-1H-indol-2-yl]carbonyl] 

argininamide-acetate 
a) (R)-N2-(tert.-Butoxycarbonyl)-N-[(4-hydroxyphenyl) 
methyl]-N5-[amino(nitroimino)methyl]-ornithinamide 

Prepared analogously to Example 5d) from Boc-D-Arg 
(NO2)-OH, (4-hydroxyphenyl)methanamine and TBTU in a 
yield of 63% of theory. Colourless amorphous substance, Rf 
0.54 (Macherey-Nagel, Polygram® SIL G/UV254, ready 
made ?lms for TLC; eluant: dichloromethane/methanol/ 
cyclohexane/conc. aqueous ammonia=68/15/15/2 (v/v/v/v)). 

IR (KBr): 1620, 1640, 1690, 1725 cm-1 (C=N, C=O) 
ESI-MS: 

(M+Na)+447 

(2M+Na)+871. 
b) (R)-N5-[Amino(nitroimino)methyl]-N-[(4 
hydroxyphenyl)-methyl]-ornithinamide-tri?uoroacetate 

Prepared analogously to Example 5e) from (R)-N5 
[amino(nitroimino)methyl]-N2-(tert.-butoxycarbonyl)-N-[ 
(4-hydroxyphenyl)methyl]-ornithinamide and tri?uoroace 
tic acid in a yield of 70% of theory. Colourless amorphous 
substance Rf 0.3 (test conditions as in Example 9a). 

EI-MS: (M+H)+=325 
c) (R)-N5-[Amino(nitroimino)methyl]-N-[(4 
hydroxyphenyl)-methyl]-N2-[[5-(2-phenylethoxy)-1H 
indol-2-yl]carbonyl]ornithinamide 

Prepared analogously to Example 5f) from 5-(2 
phenylethoxy)-1H-indole-2-carboxylic acid, (R)-N5-[amino 
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(nitroimino)methyl]-N-[(4-hydroxyphenyl)methyl] 
ornithinamide-tri?uoroacetate and TBTU in a yield of 70% 
of theory. Colourless amorphous foam. 

IR (KBr): 1630—1690 cm-1 (C=N, C=O) 
EI-MS: (M—H)_=586 

d) (R)-N-[(4-Hydroxyphenyl)methyl]-N2-[[5-(2 
phenylethoxy)-1H-indol-2-yl]carbonyl]-argininamide 
acetate 

Prepared analogously to Example 1c) from (R)-N5 
[amino(nitroimino)methyl]-N-[(4-hydroxyphenyl)methyl] 
N2-[[5-(2-phenylethoxy)-1H-indol-2-yl]carbonyl] 
ornithinamide by catalytic hydrogenation in the presence of 
palladium black and 80% aqueous acetic acid in a yield of 
92% of theory. Colourless crystals, mp. 106°—109° C. 
(ethanol and diisopropylether) and Rf 0.70. 

IR (KBr): 1630—1690 cm-1 (C=N, C=O) 

EXAMPLE 10 

(R)-NZ-(Diphenylacetyl)-N-(4-hydroxybutyl) 
argininamide-acetate 

a) (R)-N5-[Amino(nitroimino)methyl]-N2-(diphenylacetyl) 
N-(4-hydroxybutyl)-ornithinamide 

Prepared analogously to Example 1b) from (R)-N5 
[amino(nitroimino)methyl]-N2-(diphenylacetyl)-ornithine, 
4-amino-1-butanol and isobutylchlorocarbonate in a yield of 
80% of theory. Colourless crystals, mp. 136°—138° C. 
(dichloromethane). 

IR (KBr): 1640 cm-1 (C=O, C=N) 
ESI-MS: 

(M+K)+=523 
(2M+Na)+=991 
b) (R)-N2-(Diphenylacetyl)-N-(4-hydroxybutyl) 
argininamide-acetate 

Prepared analogously to Example 1c) from (R)-N5 
[amino(nitroimino)methyl]-N2-(diphenylacetyl)-N-(4 
hydroxybutyl)-ornithinamide by catalytic hydrogenation in 
the presence of palladium black and 80% aqueous acetic 
acid in a yield of 75% of theory. 

Colourless amorphous substance Rf 0.47. 
IR (KBr): 1630—1690 cm-1 (C=N, C=O) 

EXAMPLE 11 

(R) -N2-(Diphenylacetyl) -N-(5 -hydroxypentyl) 
argininamide-acetate 

a) (R)-N5-[Amino(nitroimino)methyl]-N2-(diphenylacetyl) 
N-(5 -hydroxypentyl) -ornithinamide 

Prepared analogously to Example 1b) from (R) -N5 - 
[amino(nitroimino)methyl]-N2-(dip henylacetyl)-ornithine, 
5 -amino-1 -pentanol and isobutylchlorocarbonate in a yield 
of 67% of theory. 

Colourless crystals mp. 1 68°—170° C. 
IR (KBr): 1640 cm-1 (C=N, C=O) 
ESI-MS: 

(M+K)+=537 
b) (R)-N2-(Diphenylacetyl)-N-(5-hydroxypentyl) 
argininamide-acetate 

Prepared analogously to Example 1c) from (R)-N5 - 
[amino(nitroimino)methyl]-N2-(diphenylacetyl)-N-(5 - 

hydroxypentyl)-ornithinamide by catalytic hydrogenation in 
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38 
the presence of palladium black and 80% aqueous acetic 
acid in a yield of 100% of theory. 

Colourless amorphous substance, Rf 0.52. 
IR (KBr): 1640, 1690 cm-1 (C=N, C=O) 

EXAMPLE 12 

(R)-N2-(Diphenylacetyl)-N-[(4-?uorophenyl) 
methyl]-argininamide-acetate 

a) (R)-N5-(Amino(nitroimino)methyl]-N2-(diphenylacetyl) 
N-[(4-?uorophenyl)methyl]-ornithinamide 

Prepared analogously to Example 1b), but using acetoni 
trile as solvent instead of tetrahydrofuran, from (R)-N5 
[amino(nitroimino)methyl]-N2-(diphenylacetyl)-ornithine, 
(4-?uorophenyl)methylamine and isobutylchlorocarbonate 
in a yield of 68% of theory. 

Colourless crystals, mp. 124°—126° C. (ethyl acetate/ 
tert.butyl-methylether). 

IR (KBr): 1635—1690 cm-1 (C=N, C=O) 
ESI-MS: 

(M+K)+=559 
b) (R)-N2-(Diphenylacetyl)-N-[(4-?uorophenyl)methyl] 
argininamide-acetate 

Prepared analogously to Example 1c) from (R)-N5 
[amino(nitroimino)methyl]-N2-(diphenylacetyl)-N-[(4 
?uorophenyl)-methyl]-ornithinamide by catalytic hydroge 
nation in the presence of palladium black and 80% aqueous 
acetic acid in a yield of 90% of theory. 

Colourless amorphous substance, Rf 0.73. 
IR (CHZCIZ): 1630—1690 cm-1 (C=N, C=O) 

EXAMPLE 13 

Nz-(Diphenylacetyl)-N-[2-(1H-indol-3-yl)ethyl] 
argininamide-acetate 

a) N5-[Amino(nitroimino)methyl]-N2-(diphenylacetyl)-N 
[2-(1H-indol-3-yl)ethyl]-ornithinamide 

To an ice cooled mixture of 0.82 g (1.983 mMol) of 
(R)-N5[amino(nitroimino)methyl]-N2-(diphenylacetyl) 
ornithine, 0.39 g (1.993 mMol) of tryptamine hydrochloride, 
0.20 g (1.976 mMol) of triethylamine and 20 ml of anhy 
drous tetrahydrofuran, Were added 0.41 g (1.987 mMol) of 
N,N‘-dicyclohexylcarbodiimide and 0.27 g (1.998 mMol) of 
HOBt and the mixture Was then maintained for 14 hours at 
a temperature from 0° C. to +5° C. The crystalline precipi 
tate Was ?ltered off With suction, the ?ltrate Was freed from 
solvent in vacuo, the residue remaining Was distributed 
betWeen Water and 10 ml of ethyl acetate and the ethyl 
acetate phase Was Washed With Water once more and dried 
With sodium sulphate and then left for 8 hours at ambient 
temperature. The crystalline precipitate formed Was suction 
?ltered, Washed With a little ethyl acetate, then decocted 
With 10 ml of methanol, ?nally suction ?ltered and Washed 
With a little diethylether. 0.40 g (36% of theory) of colour 
less crystals Were obtained, 

m.p. 176°—178° C. 
IR (KBr): 1640 cm-1 (C=O, C=N) 
ESI-MS: 

(M+Na)+=578 
b) Nz-(Diphenylacetyl)-N-[2-(1H-indol-3-yl)ethyl] 
argininamide-acetate 

Prepared analogously to Example 1c) from Ns-[amino 
(nitroimino)-methyl]-N2-(diphenylacetyl)-N-[2-(1H-indol 








































































































